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© Integrated trading. 

© Integrated trading provides both automatic 
matching trades for trading instruments between po- 
tential counterparties and video conversational nego- 
tiated trades for trading instruments between poten- 
tial counterparties using integrated keystations (202, 
204, 206, 208) which are selectively connectable 
together. Each of the keystations (202, 204, 206, 
208) includes a data input device, such as a key- 
board (240) and a mouse (242), and an integrated 
screen display (238), with the keyboard (240) and 
the display (238) being shared for both the automatic 
matching trades effectuated by the keystation (202, 
204, 206, 208) through a matching network (220) and 
the video conversational negotiated trades keystation 
(202, 204, 206, 208) through a separate conversation 
network (218). An integrated terminal controller (214, 
216) is provided as a common interface between the 
keystations (202, 204, 206, 208) and the separate 
networks (218, 220). Transaction data is provided 
between given keystations (202, 204, 206, 208) in 



the system (200) relating to both automatic matching 
transactions and video conversational negotiated ' 
trading transactions through the common integrated 
terminal controller (214, 216) which interfaces with 
the separate communication paths associated with 
the automatic matching trades (220) and the video 
conversational negotiated trades (218) effectuated by 
the keystation (202, 204, 206, 208). The integrated 
terminal controller(214, 216) comprises a conversa- 
tion server (252), a concentrator computer (254), the 
terminal computers (250) associated with the various 
keystations (202, 204, 206, 208) it serves, and a 
local area network (256) tieing them together. Initial 
access to both types of trades can be obtained at 
log on. A common ticket generation scheme for both 
types of trades is used so that trading tickets may 
be collected and communicated to a remote back 
office data base through the integrated terminal con- 
troller (214, 216), via the conversation server (252), 
irrespective of the type of trade completed. 
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INTEGRATED TRADING 



The present invention relates to effectuating 
trades of trading instruments both through auto- 
matic matching, in which buyers and sellers who 
are willing to trade with one another based on 
specified criteria may automatically trade when 
matching events occur satisfying these criteria, and 
through video converstaional negotiated trades, in 
which buyers and sellers who are willing to trade 
with one another may do so through exchanging 
video conversational textual messages, and are 
particularly to the methodology of integrating these 
different types of trades in a system which enables 
individual keystations to accomplish both types of 
trades. 

Information retrieval systems for financial in- 
formation, such as stock market type of information 
and money market information, normally employ a 
transfer of data in a high performance, real time 
information retrieval network in which update rates, 
retrieval rates and subscriber and/or user popula- 
tion are generally very high. An example of such a 
system is REUTERS DEALING SERVICE, which is 
used in the foreign exchange market, or GLOBEX, 
which is used by the Chicago Mercantile Exchange 
for electronic trading in the commodities market. 
Such systems, while providing rapid communica- 
tion capability between subscribers, have been pre- 
viously dedicated to one type of trading capability, 
albeit video conversation capability to effectuate 
negotiated trades through textual messages ex- 
changed between potential counterparties, such as 
in DEALING, or automatic matching capability to 
automatically effectuate trades between anony- 
mous potential counterparties meeting certain user 
specified criteria, such as in GLOBEX. Each of 
these types of systems have their place in the 
market and serve particular needs where appro- 
priate. However, because of world of trading of 
financial instruments and the requisite needs asso- 
ciated therewith are dynamic and rapidly change 
with changes in the surrounding circumstances, at 
one moment it may be desirable to trade anony- 
mously in an automatic matching environment 
while at the very next moment it may be desirable 
to openly trade in a video conversational negotiat- 
ing environment, or to do both, for the same or 
different trading instruments. Thus, although there 
have been successful trading systems doing one of 
these types of trades, there are no known prior art 
systems which effectively integrate both of these 
types of trades in a single system so as to permit a 
trader, using a single keyboard and display screen, 
to selectively switch between the two types of 
trading systems dependent on his own desires and 
needs at any given time in the trading environment. 



This is so despite the known technique in the prior 
art of tying common keyboard, such as described 
in US-A-4,404,551 , in which a common keyboard is 
used to both communicate with multiple computer 

5 systems and multiplex or dynamically route or se- 
lect video displays on one or more VDUs from a 
plurality of simultaneously provided composite vid- 
eo signal inputs from these multiple computer sys- 
tems in response to unique keyboard generated 

io character codes. 

In addition, despite known prior art systems 
which have attempted to integrate voice and data, 
such as disclosed in US-A-4,612,416; 4,598,367; 
4,653,045; 4,475,189; 3,344,401; and 4,635,251, 

75 none of these prior art systems, has integrated 
conversational trading, to enable negotiated trades, 
with automatic matching trades; to enable anony- 
mously matched trades, in a shared environment. 
For example, the system disclosed in US-A-4, 

20 598,367 is a financial quotation system employing 
a keypad input and a synthesized speech output, 
but does not integrate different types of trading 
transactions in a shared environment Similarly, 
US-A-4, 509,167; 4,612,416; and 4,635,251, which 

25 are not directed to financial information per se, 
merely disclose systems which integrate voice mail 
in a telephone communication system. US-A- 
4,653,045 and 4,475,189 also disclose telephone 
systems which integrate voice and data, with these 

30 systems being used in telephone conferencing. 
US-A-3,344,401, discloses another type of tele- 
phone system in which voice is integrated with 
teletype for communicating with a remote data 
processor in an inquiry system; however, the dis- 

35 closed system is not utilized in a dynamic trading 
environment, such as one involving matching trans- 
actions and/or video conversational negotiated 
trades. 

Moreover, automatic matching trading systems 
40 are well known, such as described in US-A- 
3,573,747; 3,581,072; 4,412,287; 4,677,552; and 
4,674,044, as well as in EP-A-90305753; 0,399,850; 
90305763; and GB-A-2,227,625; 2,226,217; and 
2,224,141. However, although these prior art auto- 
45 matic matching systems are capable of automati- 
cally matching bids and offers, and may employ a 
central or host computer to accomplish this, such 
as disclosed in US-A-4,677,552; 4,674,044; and 
3,573,747; by way of example, they are incapable 
so of enabling video conversational negotiated trades 
to also occur, thereby requiring a totally different 
system to be employed if the trader desires to then 
execute such a trade. This can provide significant 
trading disadvantages to the trader. 

In addition, although the REUTERS DEALING 
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SERVICE, enables multiple conversations to be 
carried out by a given subscriber in real time and 
in association with data base retrieval of supple- 
mentary data, such as described in US-A-4,531,184 
and 4,525,779, by way of example, as well as in 
the aforementioned EP and GB specifications relat- 
ing to video conversational trading systems, none 
of these systems integrates an automatic matching 
trading system with one capable of providing video 
conversational negotiated trades. 

Apart from the above, there are no known 
trading systems of this type in which a keep alive 
signal is periodically provided to the system in 
order to notify the system that a given subscriber 
keystation is operating properly so that all out- 
standing active bids and offers associated with the 
keystation can be automatically deleted from the 
trading system if the keystation fails or is unable to 
provide the periodic keep alive signal to the sys- 
tem. This enables a trader who becomes mechani- 
cally locked out from active trading by keystation 
failure to be automatically removed from the trad- 
ing base so as to ensure that completed trades are 
accomplished only between active traders who are 
able to participate in the trading transactions which 
are occurring, whether they are anonymous trades 
or negotiated trades. 

Another feature lacking in the known prior art 
relates to the provision of a high speed, reliable 
system for providing a common ticket generation 
scheme for providing trading ticket information to a 
back office computer without continual polling, ir- 
respective of the type of deal or trade which has 
occurred. Although reliable ticket generation 
schemes are known, such as described in the 
above aforementioned EP and GB specifications 
relating thereto, and although methods and sys- 
tems for dynamically controlling the content of a 
local receiver data base from a transmitted data 
base in an information retrieval communication net- 
work for collecting financial information are also 
known, such as described in US-A-4,745,559, no 
prior art systems are known which provide com- 
mon ticket generation for automatic matching 
trades and for video converational negotiated 
trades, nor are any such prior art systems known in 
which both types of completed trades may be 
stored together for retrieval. 

Thus, there are no known prior art systems or 
methods which can readily combine the advan- 
tages, speed and reliability of both automatic 
matching and negotiated video conversational 
trades in a single system so as to provide the 
individual subscribers or keystations with maximum 
flexibility and optimal efficiency to effectuate the 
type of trade demanded by the time and circum- 
stances available. These disadvantages of the prior 
art are overcome by the method of the present 



invention. 

The present invention is set out in its various 
aspects in the independent claims of the present 
application. 

5 An example of the invention will now be de- 

scribed with reference to the accompanying draw- 
ings in which: 

Fig 1 is an overall system functional block dia- 
gram of a system capable of carrying out an 

w integrated trading method; 

Fig 2 is a functional block diagram of a typical 
client site in the system of Fig. 1, illustrating a 
typical preferred integrated terminal controller; 
Fig 3 is a functional block diagram similar to 

rs Fig. 2, illustrating the portion of the presently 
preferred integrated terminal controller relating 
to the carrying out of video conversational nego- 
tiated trades; 

Fig 4 is a diagramatic illustration of a typical 
20 communication network for carrying out video 

conversational negotiated trades; 

Fig 5 is a diagramatic illustration of a typical 

terminal computer associated with a typical 

keystation in the system of Fig. 1 ; 
25 Fig 6 is a diagramatic illustration, similar to Fig. 

5, of a typical conversation server portion of the 

presently preferred integrated terminal controller 

of Fig. 2; 

Fig 7 is a functional block diagram, similar to 
30 Fig. 4, illustrating the network associated with 
carrying out automatic matching trades in the 
system of Fig. 1 ; 

Fig 8 is a functional block diagram of the net- 
work of Fig. 7 illustrating the flow of information 

35 in connection with the entry of a bid-and the 
entry of an offer in connection with effectuating 
automatic matching trades between potential 
counterparties in the system of Fig. 1; 
Fig 9 is a functional block diagram similar to 

40 Fig. 8, of the flow of information in the network 
of Fig. 7 in connection with a hit bid or trade in 
connection with the carrying out of automatic 
matching trades between potential counterpar- 
ties in the system of Fig. 1; 

45 Fig 10 is a diagramatic illustration of a typical 
integrated video screen display for a typical 
integrated keystation in .the system of Fig. 1 
when the small font option has been selected; 
Fig 11 is a diagramatic illustration, similar to Fig. 

so 10, of a typical integrated video display screen 
layout when matching has been selected by the 
integrated keystation in Fig.1; 
Fig 12 is a diagramatic illustration, similar to Fig. 
10, of the video screen layout of Fig. 11 when 

55 the video conversational trade option has been 
selected with the display of Fig. 12 toggling with 
the display of Fig. 1 1 ; 

Fig 13 is a diagramatic illustration similar to Fig. 
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10 of a typical integrated video screen display 
for a typical integrated keystation in the system 
of Fig. 1 when the large font option has been 
selected and the matching trade option has 
been selected; 

Fig 14 is a diagramatic illustration similar to Fig. 
13, of a large font option for a typical integrated 
video screen display of a typical integrated 
keystation in the system of Fig. 1 when the 
video conversational trade option has been se- 
lected, with the screen of Fig. 14 toggling with 
the screen of Fig. 13; 

Fig 15 is a diagramatic illustration of a typical 
integrated keyboard associated with a typical 
integrated keystation in the system of Fig. 1 ; 
Fig 16 is an illustration of a typical matching 
ticket produced as a result of a matching trade 
in the system of Fig. 1; 

Fig 17 is a diagramatic illustration, similar to Fig. 
16, of a typical conversation ticket produced in 
response to the completion of video conversa- 
tional negotiated trade in the system of Fig. 1 ; 
Fig 18 is a diagramatic state diagram of the 
sequence of operations associated with tog on 
and log off a typical integrated keystation in the 
system of Fig. 1 ; 

Figs 19-20 comprise a logic flow diagram of the 
log on/log off sequence of operations illustrated 
in the state diagram of Fig. 18; 
Figs 21-24 are diagramatic illustrations of typical 
integrated video screen displays for a typical 
integrated keystation in the system of Fig. 1, 
illustrating the integrated trading capabilities of 
the system of Fig. 1, with Fig. 21 illustrating a 
typical integrated video display in which both 
information relating to automatic matching 
trades and information relating to video con- 
versational negotiated trades is present on the 
screen, but no trade has occurred with that 
keystation, with Fig 22 illustrating the screen of 
Fig. 21 with information about to be transmitted 
in connection with completion of a matching 
transaction, with Fig. 23 illustrating the automatic 
matching trade represented in Fig. 21 as having 
been executed and match notification having 
been received by the keystation, and with Fig 24 
illustrating the integrated display screen of Fig. 
21 when a video conversation negotiated trade 
has been completed; 

Fig 25 is a logic flow diagram of the operation of 
a typical integrated keystation in the system of 
Fig. 1 in response to receipt of a match notifica- 
tion signal; 

Fig 26 is a logic flow diagram, similar to Fig. 25, 
of the operation of a typical integrated keysta- 
tion in the system of Fig. 1 in response to 
receipt of a match ticket or conversation ticket; 
Figs 27-29 are logic flow diagrams, similar to 



Fig. 25, illustrating the operation of a typical 
integrated keystation in the system of Fig. 1 with 
respect to the keep alive feature, with Fig. 27 
illustrating the operation of the integrated key- 
5 board, and Figs. 28 and 29 illustrating the op- 

eration of the terminal computer portion of the 
integrated keystation; 

Fig 30 is a functional block diagram illustrating 
the flow of information in connection with a 
10 typical matching transaction; 

Fig 31 is a diagramatic illustration of a portion of 
the trading ticket output process utilizable in the 
system of Fig. 1 concerned with the ticket out- 
put protocol; 

75 Fig 32 is a logic flow diagram of a ticket output 
process; 

Fig 33 is a logic flow diagram of the operation of 
the integrated terminal controller when a new 
trading ticket has been generated in accordance 

20 with the trading ticket output process of Fig. 32; 

Fig 34 is a logic flow diagram of the operation of 
the database server portion of the integrated 
terminal controller in the system of Fig. 1 with 
respect to requests for tickets received by the 

25 database server from a back office computer; 

Fig 35 is a logic flow diagram of the data 
display application for initiating a fast conversa- 
tional contact message using the screen pointer 
in a typical integrated keystation in the system 

30 of Fig. 1 ; and 

Fig 36 is a logic flow diagram of the conversa- 
tion application processing of a fast conversa- 
tional contact message initiated in accordance 
with Fig. 35 for expanding the contact message 

35 and establishing conversational contact in the 
system of Fig. 1 . 

An integrated trading system 200, as will be 
described in greater detail hereinafter, is capable of 
effecting trades of trading instruments both through 

40 automatic matching, in which buyers and sellers 
who are willing to trade with one another based on 
specified criteria may automatically trade when 
matching events occur satisfying these criteria, and 
through video conversational negotiated trades, in 

45 which buyers and sellers who are willing to trade 
with one antoher may do so through exchanging 
video conversational textual messages. Individual 
integrated keystations, with four such integrated 
keystations 202, 204, 206 and 208 being shown by 

50 way of example in Fig. 1, are able to accomplish 
both types of trades. In addition, as will be de- 
scribed in greater detail hereinafter individual 
keystations which are only capable of performing 
one of these types of trades can trade with another 

55 keystation of that type or with an integrated keysta- 
tion which is capable of performing both types of 
trades. In this regard, as shown and preferred in 
Figs. 1 and 2, an integrated terminal controller with 
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two such client sites 210, 212 being illustrated by 
way of example, in Fig. 1. One such integrated 
terminal controller 214, 216 is illustrated at each 
client site 210, 212, respectively, by way of exam- 
ple, in Fig. 1. 

As shown and preferred in Figs. 1 and 2, a 
typical integrated terminal controller 214, may ac- 
commodate a plurality of. integrated keystations 
202, 204, by way of example, and is the system 
interface for these keystations 202, 204 with the 
other keystations 206, 208 in the system 200 in 
order to enable the different types of trades to be 
effected with these integrated keystations 202, 204, 
206, 208. As shown by way of example in Fig. 1, 
each type of trade, namely video converstational 
negotiated trades and automatic matching trades, 
has its own associated communication network 
218, 220 respectively, since the population of in- 
dividual subscribers involved in automatic matching 
trades. In this regard, there is a host computer 222 
associated with the routing of conversational trade 
and there is a separate matching host computer 
224 which is actually responsible for the matching 
trades which occur through the matching commu- 
nication network 220, such as described in greater 
detail in the above European publications. Suffice it 
to say that the present control and operation of 
automatic matching trades is preferably the same 
as described in these EP and GB specifications, 
with the exception of the involvement of the in- 
tegrated terminal controller 214, 216, with reference 
to a typical terminal controller 214 to be described 
in greater detail hereinafter, and the use of the 
integrated keystation 202, 204, 206, 208 with the 
operation of a typical integrated keystation 202 to 
be described in greater detail hereinafter. 

A common ticket generation scheme and ticket 
output feed to the back office computer is used for 
both the video conversational negotiated trades 
performed by the system 200 and the automatic 
matching trades performed by the system 200. 
Similarly, with respect to the video conversational 
negotiated trades performed by the system 200, 
these trades are preferably performed in the same 
manner as described in GB-A-2,226,217 and GB-A- 
2,227,625, with the exception, once again of the 
involvement of the integrated terminal controller 
214, 216 and the integrated keystations 202, 204, 
206, 208, which enables both this type of trade and 
the automatic matching trades to be integrated in 
the same system 200 and provided on a common 
video display 238, and which provides a common 
ticket generation scheme for both types of trades. 
With respect to the common ticket generation 
scheme, except for the differences to be described 
hereinafter, the ticket generation in the system 200, 
which also describes the provision of the ticket 
output fee to the back office computer. 



As shown in Fig. 1, each of the integrated 
terminal controllers 214, 216, has an associated 
ticket printer 226, 228 respectively, and an asso- 
ciated conversation printer 230, 232, respectively, 

5 as well as a ticket output feed 234, 236, respec- 
tively, to its associated back office computer. With 
respect to the individual integrated keystations 202, 
204, 206, 208 to be described in greater detail 
hereinafter, a typical integrated keystation 202 pref- 

/o erably has an integrated screen display 238, to be 
described in greater detail hereinafter and illus- 
trated by way of example, in Figs. 10-14 and Figs. 
21-24, an integrated keyboard 240, such as the 
typical keyboard illustrated in Fig. 15, and a con- 

rs versational mouse 242 which may preferably be 
used to accomplish fast conversational contact, by 
way of example, such as in the manner described 
in GB-A-2,227,625, and illustrated, by way of exam- 
ple in Figs. 35-36 which correspond to Figs. 11-12 

20 of GB-A-2,227,625. 

As shown in Fig. 2, the integrated terminal 
controller 214 comprises a terminal computer 250 
associated with each keystation. The terminal com- 
puter 250 is preferably a conventional computer 

25 configuration, such as an 80386 Intel 302 computer 
for each integrated keystation 202, 204, 206, 208. 
In addition, the integrated terminal controller 214 
also preferably includes a conversation server com- 
puter 252, such as one comprising another 80386 

30 Intel 302 computer, and which is shown in greater 
detail in Fig. 3, and a concentrator computer 254, 
such as a MICRO VAX 2000 computer, for commu- 
nicating with the matching host computer 224 
through the matching communication network 220. 

35 The conversation server 252, the concentrator 
computer 254, and the terminal computers 250 
associated with the various integrated keystations 
202, 204, for example, are all preferably tied to- 
gether through a conventional local area network 

40 256, such as an Ethernet network, with the con- 
centrator computer 254 preferably communicating 
with the conversation server 252 via the keystation 
terminal computer 250 connected to the local area 
network 256. As shown and preferred in Figs. 2 

45 and 3, and as will be described in greater detail 
hereinafter, the conversation server 252, which is 
shown in greater detail in Fig. 6, not only handles 
video conversational trading, but preferably ties 
together, in the integrated system 200, the printing 

so and ticket generation for both automatic matching 
trades and video conversational negotiated trades 
performed by a given integrated keystation 202, 
204 associated with that integrated terminal control- 
ler 214, and is the interface with the associated 

55 back office computer for the ticket output feed for 
trades performed at that client site 210, irrespective 
of the type of trade performed. 

As shown and preferred in Fig. 3, although the 
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conversation server 252 is represented by only one 
block in Fig. 2, in reality it may be comprised of a 
line server 264 which enables, for example, the 
provision of context sensitive prompts during con- 
versational trading, such as described in greater 
detail in GB-A-2,226,217. Thus, the conversation 
server 252, such as illustrated in Fig. 6, performs 
several different functions in the system 200 of the 
present invention. The conversation server 252 
handles communications with the conversation 
comunnication network 218, such as DEALING, 
maintains a database with respect to DEALING 
conversations, trade logs and tickets, drives various 
printers 226, 230, analyzes conversations in 
progress, and generates a serial ticket output feed, 
via path 234, for provision of this feed to the back 
office computer. By way of example, in accom- 
plishing this task, the conversation server computer 
252, may, by way of example comprise at least 4 
megabytes of memory, a 40 megabyte hard disk, a 
high density floppy, an Ethernet card with 512 
kilobytes of memory, conventional RS232 Serial 
Connections, an STB VGA extra memory video 
card generating a TTL output, and the appropriate 
software to communicate with the conversation 
communication network 218. These components 
are illustrated, by way of example, in Fig. 6. With 
respect to the associated printers 226, 230, the 
conversation printer 230 preferably prints conversa- 
tions as they are completed, whereas the ticket 
printer 226 preferably prints a single ticket for each 
matching trade as well as each confirmed video 
conversational negotiated trade. Of course, other 
printers may be associated with the integrated ter- 
minal controller 214, such as an audit trail printer 
280 or other standby printers if desired. With re- 
spect to the typical terminal computer 250, such a 
terminal computer 250 is illustrated in further detail, 
by way of example, in Fig. 5. Thus, by way of 
example, the terminal computer 250 such as an 
Intel 302 PC, which may also be employed for the 
conversation server 252 as illustrated in Fig. 6, 
preferably includes an RS232 input for a serial 
keyboard 240 and a serial mouse 242, a 51 2K 
Ethernet card, a conventional device for driving an 
analog screen 238, a 40 megabyte hard disk, and 
at least 3 megabytes of memory. It should be 
noted, that the terminal computer 250 illustrated in 
Fig. 5 is merely illustrated by way of example, and 
other conventional computers capable of use with 
the system 200 may also be employed instead of 
or in conjunction with terminal computer 250. 

It should be noted with reference to Fig. 2 that, 
although only one conversation server 252 is illus- 
trated as being connected to the local area network 
256, if desired, a plurality of conversation servers 
252 can be connected to the same section of the 
Ethernet Network 256, with there still being a single 



concentrator computer 254 for supporting matching 
connected to the local area network 256. By way of 
example, each conversation server 252 may sup- 
port up to 12 keystations for conversational trading 

5 and matching trades, with the concentrator com- 
puter 254, by way of example, being a Micro VAX 
2000 computer having a Ethernet interface, a hard 
disk, a pair of Asynchronous Serial lines to the 
matching communication network 220, and appro- 

w priate software, such as referred to in the afore- 
mentioned EP and GB specifications. It should be 
noted that, by way of example, in the instance of 
12 keystations being associated with a given in- 
tegrated terminal controller 214, the 12 keystations 

75 need not all be supported by the same conversa- 
tion server 252, as mentioned above, even though 
the 12 keystations could be supported by a single 
concentrator computer 254. 

As will be described with reference to Figs. 10 

20 - 14, different screen layouts for the integrated 
screen display 238 may be provided, with Fig. 10 
illustrating the small font option preferably for use 
with large video screens such as 12 - 14 inch 
screens, and with Figs. 13 and 14 illustrating the 

25 large font option preferably for use with smaller 
video screens such as 10 inch screens or when the 
user requires a simple display. Figs. 11 and 12 
illustrate the screen layout of the integrated screen 
display 238 in which, by way of example, a 14 row 

30 general display area is provided by overlaying the 
matching trade and conversational trade windows 
in the display, with Fig. 11 illustrating the integrated 
screen display 238 when matching has been se- 
lected by the user at the keystation, and with Fig. 

35 12 illustrating the integrated screen display 238 
when conversational trading has been selected by 
the user at the keystation, with the integrated 
screen display 238 toggling between the layout 
illustrated in Fig. 11 and the layout illustrated in 

40 Fig. 12 depending on the option selected. Prefer- 
ably, any of the screen layouts illustrated in Figs. 
10-14 may be selected by the user at the keysta- 
tion for providing the desired integrated screen 
display 238. In this regard, it should be noted that 

45 the keystation may be run under commercially 
available windowing software, such as Microsoft 
Windows 386 version 2.1, DOS 3.3 and the Win- 
dows version of the Workstation Environment 
(WSE). In the screen layout for the integrated 

so screen display 238 illustrated in Fig. 10, the current 
entries in the market for potential automatic match- 
ing trades are preferably contained in area 260 with 
the results of the particular keystation* s recent 
automatic matching trade activity preferably being 

55 contained in the area immediately below and given 
reference number 262. As illustrated in Fig. 10, in 
the area immediately below that is the window 
which contains conversational trading activity and 



7 



11 



EP 0 434 224 A2 



12 



may, by way of example, contain up to four such 
separate trading conversations of the type referred 
to in the aforementioned patents and EP and GB 
specifications relating to conversational trading. 
This area has been given reference numeral 264. 5 
Immediately to the right of that area in the screen 
layout illustrated in Fig. 10 is an area designated 
for displaying incoming calls as well as conversa- 
tion analysis summaries, such as referred to in the 
aforementioned patents and EP and GB specif ica- w 
tions, with conversation analysis summary being 
described and referred to in the aforementioned 
GB-A-2,226,217, and with this area being given 
reference numeral 266. In connection with the dis- 
play of multiple trading conversations in area 264, 75 
when conversational trading is selected by the in- 
tegrated keystation given the screen layout of Fig. 
10, preferably there is provision for a heading and 
at least 7 lines of the current conversation, and at 
least a heading and 1 line of text for up to three 20 
more trading conversations. Immediately below 
area 264 is a display area for Dealing or conversa- 
tional trading command responses, with that area 
being designated with reference numeral 268. Be- 
low that area is an area designated as the general 25 
display area, given reference numeral 270, which 
may preferably contain other market related in- 
formation, such as the REUTER MONITOR page. 
The same areas are preferably provided in the 
screen layouts illustrated in Figs. 11 and 12 with, 30 
however, the size of the general display area 270 
being increased so as to provide more room for the 
general display area 270 in the screen layout in the 
integrated screen display 238. As can be seen in 
Figs. 11 and 12, which relate to the same screen 35 
layout in which the general display area 270 is 
larger, such as 14 rows as compared with the 9 
rows provided in the example of Fig. 10, the larger 
size for the general display area 270 is accom- 
plished preferably by overlaying the matching trade 40 
area 260 and the conversational trade area 264, 
with Fig. 11 illustrating the screen layout when a 
matching trade option has been selected by the 
integrated keystation and with Fig. 12 illustrating 
the same screen layout when a conversational 45 
trade option has been selected by the integrated 
keystation. In this regard, it should be noted that in 
the option illustrated in Fig. 11, the conversational 
trade area 264 is, by way of example, 15 rows in 
height, and the matching trade area 260 is 7 rows so 
in height, whereas in the option illustrated in Fig. 
12, the conversational trade area 264 has been 
increased to 22 rows, by way of example, by 
overlaying the 7 rows previously used for the 
matching area 260. Thus, as previously mentioned, 55 
the integrated keystation toggles between the 
screen layout of Fig. 11 and the screen layout of 
Fig. 12 depending on the trade option selected by 



the integrated keystation. With respect to the 
screen layouts illustrated in Figs. 13 and 14 for the 
integrated screen display 238, these screen layouts 
preferably have the same windows as the afore- 
mentioned screen layouts with, however, the num- 
ber of rows in various areas being reduced so as to 
accommodate larger characters in the display. In 
this regard, in Fig. 13, which illustrates the in- 
tegrated screen display 238 layout when matching 
has been selected, the incoming calls area 266 is 
reduced in size as is the conversational trade area 
264, and the general display area 270 is the same 
size as in the option of Fig. 10. In Fig. 14, when the 
conversational trade option has been selected, the 
matching trade area 260 is overlayed by the con- 
versational trade area 264 which is increased in 
size, by way of example, from the 6 rows of Fig. 13 
to 13 rows in Fig. 14, and the incoming calls area, 
which is also used for conversation analysis sum- 
mary, 266 is increased in size. Preferably, the 
integrated screen display 238 has a high resolution, 
such as 640 pixels horizontally by 480 pixels verti- 
cally, which is in line with the normal VGA stan- 
dard, with the video being conventionally supplied 
by a Windows 386 driver and the STB VGA card in 
the terminal computer 250. 

Referring now to Fig. 15, an integrated key- 
board 240 contains keys which will enable the user 
to participate in both matching trades as well as in 
conventional trades in the system 200. For exam- 
ple, such a keyboard 240 may be obtained from 
Reuters, the assignee herein, under the designation 
DK101 or AK122/3, with all of the integrated key- 
boards 240 on a particular integrated terminal con- 
troller 214 preferably being of the same type. The 
system 200 uses keep alive signals from the in- 
tegrated keyboard 240 in order promptly to detect 
keyboard failure since such failure would effectively 
mechanically disable the trader or keystation from 
participating in both matching and/or conversational 
trades through use of the system 200. The keep 
alive signal is preferably a special character which 
is sent to the terminal computer 250 of the keysta- 
tion, at a predetermined periodic interval, such as 
every 4 or 5 seconds. This procedure is diagra- 
matically illustrated in Fig. 27. When the terminal 
computer 250 receives these special keep alive 
character, it preferably increments a keep alive 
counter, with this procedure being illustrated in Fig. 
28. The terminal computer 250 also preferably 
checks at a periodic interval, such as every 5 
seconds, whether the keep alive counter has been 
incremented. If the counter has not been incre- 
mented from the previous count, this indicates to 
the terminal computer 250 that the keep alive sig- 
nal or special character has not been received and 
that, consequently, the integrated keyboard 240 
may have failed. This procedure is illustrated in 
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Fig. 29. When the terminal computer 250 detects 
that the keyboard 240 has failed, the keystation 
removes all entries which it has placed in the 
matching market in connection with potential auto- 
matic matching trades and automatically terminates 
all its current conversations associated with con- 
versational trading, and logs off. If desired, an 
alarm can also be provided at the keystation on the 
screen 238 indicating that the keyboard has failed. 
Thus, the keep alive signal periodically provided 
from the integrated keyboard 240 provides a heart- 
beat from the keyboard 240 to the terminal com- 
puter 250, which has been conventionally pro- 
grammed in accordance with the procedures illus- 
trated in Figs. 28 - 29, and which automatically 
removes the offers and bids associated with that 
keystation from the matching host computer 224 
when it is detected that the integrated keyboard 
240 has failed by failing to provide an appropriate 
heartbeat or keep alive signal to the terminal com- 
puter 250. Summarizing the above, when a keep 
alive signal is not provided and the terminal com- 
puter 250 detects that it has not been provided 
because the keep alive counter has not been incre- 
mented, four actions occur; namely, the user is 
informed that the keyboard 240 has failed, the user 
is logged off the keystation, contact is ended in all 
conversations which were active at the time in the 
conversational trading portion of the integrated 
trading system 200, and all prices which had been 
input to the matching host computer 224 by that 
keystation in connection with the automatic match- 
ing trading portion of the integrated system 200 are 
automatically removed from the matching host 
computer 224 database. Preferably, as shown and 
preferred in Fig. 29, if a keep alive signal is not 
detected in the first instance, then the terminal 
computer 250 retries again. If it is not detected 
after the second try, or second beat, then the 
terminal computer 250 indicates that the keyboard 
240 has failed. In this regard, if a mouse 242 is 
provided at the keystation, preferably, the keysta- 
tion may continue to operate if the mouse 242 fails 
as long as the integrated keyboard 240 is still 
functioning. 

The function of logging on to the matching 
communication network 220 in order to effect auto- 
matic matching trades and to the conversation 
communication network 218 in order to effect video 
conversational negotiated trades is integrated in the 
system 200. Fig. 18 is a state diagram illustrating 
the sequence of operations in connection with the 
integrated log on/log off to the system 200, with 
Figs. 19-20 illustrating a logic flow diagram of the 
logic operations performed by the system 200 in 
connection with the sequence of operations illus- 
trated in Fig. 18. Preferably, in order for the user or 
keystation to log on to the system 200, a user 



identifier is required as well as, preferably, a user 
password. Preferably, the user identifier is part of 
the set up data in the integrated terminal controller 
214 and must be entered correctly on log on for 

5 the user. When this information is entered, the 
server database 262 and the integrated terminal 
controller 214 is accessed in order to obtain the 
subscriber name and to check the user I.O. If the 
user I.D. is known in the system 200, then the 

w terminal or keystation 202 for example, is checked 
to see if it has been permissioned for matching. If it 
has, then the integrated keystation, 202 by way of 
example, tries to log on to the matching commu- 
nication network 220 with the input password, sub- 

75 scriber name and user I.D. If log on succeeds to 
the matching communication network 220 the 
keystation 202 has now been logged on to both the 
conversation communication network 218 and the 
matching communication network 220, since log on 

20 to the conversation communication network 218 
has not been inhibited. If, however, the keystation 
202 cannot log on to the matching communication 
network 220, then the keystation 202 is preferably 
disconnected from both the matching communica- 

25 tion network 220 and the conversation communica- 
tion network 218 and the log on procedure is 
repeated, starting with the insertion of the user I.D. 
and password. If, however, matching communica- 
tion for the keystation 202 is not enabled, as op- 

30 posed to attempting to log on and failing to log on, 
then conversation communication may still be en- 
abled with the conversation communication network 
218. 

Referring to the log off procedure, assuming 

35 matching communication has not been enabled but 
conversation communication with the conversation 
communication network 218 had been enabled at 
the time of the log off request, then the system 200 
checks to see if a conversation is in progress. If a 

40 conversation is in progress then the keystation 202 
may not log off. However if a conversation is not in 
progress, then the keystation 202 may be discon- 
nected from the conversation communication net- 
work 218. Similarly, if matching communication had 

45 been enabled and the keystation 202 had logged 
on to both the matching communication network 
220 and the conversation communication network 
218, the keystation 202 still could not log off if a 
conversation was in progress with that keystation 

so 202. The keystation 202 would have to first termi- 
nate the conversation. Furthermore, as shown and 
preferred in Fig. 20, if a log off request were 
received from that keystation 202 which had been 
logged on to both the communication network 220 

55 and the conversation communication network 218, 
then the system 200, and particularly the asso- 
ciated integrated terminal controller 214, would first 
determine whether any trading conversation or 
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matching was in progress associated with that 
keystation 202 and, assuming it was not then in 
progress, the terminal controller 214 would then 
determine whether there were any outstanding 
matching tickets expected as a result of trades 
which had been completed but had not yet had a 
ticket generated. If there were no outstanding 
matching tickets expected, then the keystation 202 
could disconnect from both matching and con- 
versational trading. If however, there were outstand- 
ing matching tickets expected, then preferably the 
user would be given the option to confirm a log off, 
or cancel a log off, or wait for the tickets. If the 
user confirmed a log off or had received the tickets 
after waiting for them, the user could then dis- 
connect from matching and conversational trading. 
If the user merely cancel led the log off, then 
conversation and matching trading would still be 
enabled. This would also be true if a conversational 
or matching trade associated with that keystation 
were still in progress. As also shown and preferred 
in Fig. 19, if the keyboard 240 either failed in any 
state in the sequence of operations or was discon- 
nected during any state in the sequence of oper- 
ations, the keystation 202 would be disconnected 
from both matching and conversational trading until 
reconnection of the keyboard 202. it should be 
noted from the above, that a keystation 202 may 
solely log on to conversational trading or automatic 
matching trading if that is its capability or desired 
intent. The purpose of the integrated log on is to 
enable a single keystation 202 to log on to both 
different types of trading systems, assuming it has 
that capability, with a single log on procedure. The 
software associated with the log on/log off proce- 
dure illustrated in Figs. 18 - 20 is contained, by 
way of example, in Table A annexed hereto as an 
Appendix, and is written in C language for use with 
the 80386 terminal computer 250 in which this 
software is resident. 

Referring now to Figs. 21 - 24, typical screen 
displays for the integrated screen display 238 are 
shown which contain trading information in connec- 
tion with both matching trades and video conversa- 
tional negotiated, trades by the keystation 202 after 
it has logged on to both the matching communica- 
tion network 220 and the conversation communica- 
tion network 218. Fig. 21 illustrates the presence of 
both conversational trading data and matching trad- 
ing data on the integrated screen display 238. Fig. 
22 illustrates the same integrated screen display 
238 when the YOURS key on the keyboard 240 of 
Fig. 15 has been depressed and the YOURS dia- 
logue box is about to be transmitted. Fig. 23 illus- 
trates the same integrated screen display 238 
when a matching trade has been automatically 
executed and a match notification has been pro- 
vided from the matching host computer 224 to the 



integrated terminal controller 214 associated with 
the keystation 202. The logic flow diagram illustrat- 
ing the operation of the integrated terminal control- 
ler 214 in response to such a match notification is 

5 shown in Fig. 25 to be described in greater detail 
hereinafter. Fig. 24 illustrates the same integrated 
screen display 238 with, this time, a conversational 
negotiated trade having been completed as shown 
on the screen and in the conversation analysis area 

to 266. 

The logic flow diagram of Fig. 25 may be 
accomplished by conventional programming of the 
integrated terminal controller 214. When the match 
acknowledgment, to be described in greater detail 

rs with reference to Fig. 9 and EP-A-90305753 is 
received from the matching host computer 224, the 
match is displayed on the integrated screen dis- 
play 238 which was a party to the matching trans- 
action. In addition, an audit trail message is sent to 

20 the database server 262 which forms part of the 
conversation server 252 of the integrated terminal 
contorller 214 and the audit trail is stored at the 
database server 262. A reply with the match num- 
ber is sent to the keystation and when the match 

25 number is received by the keystation 202 a match 
acknowledgement, termed MATCH ACK, is sent to 
the matching host computer 224. As further shown 
and preferred in Fig. 25, the database server 262 
may also be preferably connected to the audit trail 

30 printer 280 for printing of audit messages. The 
procedure for printing such audit trail messages is 
also illustrated in the logic flow diagram of Fig. 25. 

Fig. 26 is a logic flow diagram of the operation 
of the integrated terminal controller 214 in re- 

35 sponse to receipt of a matching ticket or conversa- 
tion ticket at the completion of an automatic match- 
ing trade or video conversation negotiated trade, 
respectively, and may, of course also be imple- 
mented by conventional programming of the in- 

40 tegrated terminal controller 214. When a match 
ticket is received at the integrated keystation 202 
from the matching host computer 224, the match 
ticket is sent to the database server 262 contained 
in the conversation server 252 of the integrated 

45 terminal controller 214 in the form of what is 
termed a pseudo conversation, with a typical 
matching ticket corresponding to such pseudo con- 
versation being illustrated in Fig. 16. This match 
ticket is then stored at the database server 262 and 

so can be accessed to support review of displays on 
the integrated screen display 238 via the terminal 
computer 250 or to support retrieval of tickets over 
the ticket output feed 234 to the back office com- 
puter. Similarly, when a conversation ticket is con- 

55 firmed at the completion of a video conversational 
negotiated trade, the conversation ticket, which 
may be in the form shown by way of example in 
Fig. 17, is sent to the database server 262 con- 
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tained in the conversation server 252 of the in- 
tegrated terminal controller 214 along with the con- 
versation, the ticket is then stored at the database 
server 262 with the conversation and, like the 
matching ticket, may be accessed to support re- 
view of displays on the integrated screen display 
238 via the terminal computer 250 and to support 
retrieval of tickets over the ticket output feed 234. 
Fig. 26 also illustrates the operation of the printing 
of a ticket, either a match ticket or a conversation 
ticket, by the ticket printer 226 utilizing the ticket 
data stored at the database server 262. 

Apart from the differences described above 
with respect to the employment of the integrated 
terminal controller 214 and integrated keystation 
202 so as to enable the integration of automatic 
matching trades and video conversational negoti- 
ated trades in the system 200, the function and 
operation of the various components of the system 
200 relating to the conversation commnication net- 
work 218 and matching communication network 
220 are preferably the same as described in the 
respective aforementioned patents and EP and GB 
specifications which relate to these functions. How- 
ever, for purposes of clarity, certain portions of 
these patent applications shall be repeated herein 
with respect to Figs. 3 and 4 relating to video 
conversational negotiated trades; Figs. 7-9 and 30 
relating to automatic matching trades; and Figs. 31- 
34 relating to the ticket generation scheme for 
providing the ticket output feed via path 234 or 
236. 

Referring now to Figs. 3 and 4, as previously 
mentioned, the integrated trading system 200, pro- 
vides conversation analysis with respect to the 
video conversational negotiated trades effected by 
the system 200, with this conversation analysis 
being summarized in area 266 of the integrated 
screen display 238. This analysis is preferably ac- 
complished in the same manner as described in 
the aforementioned GB-A-2,226,21 7, in which con- 
text sensitive prompts are employed, with the con- 
versation analysis software driving the analysis 
driven prompts and letting the user know in real 
time where the user is in the conversation that is 
going on between counterparties, such as foreign 
exchange traders, so that the appropriate prompt 
selection menu may be employed based on the 
analysis of the key points in the conversation as it 
proceeds in real time. This real time conversation 
analysis, as described in GB-A-2,226,21 7, also en- 
ables the preparation of Dealing or conversation 
tickets in real time while the deal is being arranged 
through the use of artificial intelligence techniques 
to analyze the conversation dialog and generate 
the ticket. Thus, as described in GB-A-2,226,21 7, 
this is accomplished in an expert type of system. 
The context sensitive or analysis driven prompts 



are preferably employed to speed up the dealer 
input in connection with video conversational nego- 
tiated trades in system 200 of the present invention 
since time is generally of the essence, such as in 

5 foreign exchange dealings. Of course, the system 
200 need not be limited to foreign exchange deal- 
ing and may be used in connection with any type 
of video communication where rapid input of con- 
versation information is desired. Of course, as is 

io also described in GB-A-2,226,21 7, the system may 
be employed for data capture of offline deals as 
well. Because of this conversation analysis, the 
system 200, is capable of generating error mes- 
sages to the user to alert the user if an inconsis- 

75 tency is detected in the conversation being ana- 
lyzed in connection with a video conversational 
negotiated trade, such as if the value date is in- 
proper or the range of prices is inproper, by way of 
example. As described in GB-A-2,226,21 7, apart 

20 from the conversation analysis driven prompts and 
associated features, the system is substantially 
similar to other conversational video systems de- 
veloped by the assignee herein and described in 
the aforementioned GB-A-2,227,625. In this regard, 

25 the conversation communication network 218 is 
preferably basically the same type of communica- 
tion network as illustrated in Fig. 13J, by way of 
example, of US-A-4,525,779 and the same refer- 
ence numerals have been used in Fig. 4 as are 

30 used in US-A-4,525,779 for like functioning compo- 
nents such as for the concentrators 48 and 110, 
and for the nodes 44 and 42, but with the host 
computer given reference number 38 in Fig. 13J, of 
US-A-4,525,779, and with the storage device hav- 

35 ing been given reference numeral 205 in the exam- 
ple of Fig. 4. The London Taker in Fig. 4 is 
assumed to be the integrated terminal controller 
216 at client site 212 and the New York Maker is 
assumed to be the integrated terminal controller 

40 214 at client site 210. Of course, other packet 
switching communication networks could be em- 
ployed for the conversation communication net- 
works 218 in place of the network illustrated in Fig. 
4. The terminal controller shown in Fig. 13J of US- 

45 A-4,525,779 is replaced by the integrated terminal 
controller 214 or 216 in the system of Fig. 1, with 
this integrated terminal controller preferably includ- 
ing a conversation analyzing terminal controller 
portion 214a, such as illustrated in Fig. 3, which 

so enables real time conversation analysis of the vid- 
eo conversations between, for example, the New 
York Maker at client site 210 and the London taker 
at client site 212, and the provision of context 
sensitive analysis driven prompts. In this regard, 

55 and as described in the aforementioned GA- 
2,227,625, conversation tickets may be printed 
based on real time conversation analysis. In addi- 
tion, as was also previously mentioned, the in- 
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tegrated keystations 202, 204, 206, 208 preferably 
also have a conventional mouse 242, such as the 
mouse described in the aforementioned Gb-A- 
2,227,625, such as for providing the fast contact 
features described therein and illustrated in Figs. 
35-36 which correspond to Figs. 11-12 of GB-A- 
2,227,625. If these features are not desired, the 
mouse 242 may be omitted. Moreover, it should be 
noted, that both parties to a conversation need not 
have an integrated terminal controller 214, 216 
containing a conversation analyzing terminal con- 
troller portion 214a, in that the analysis server 264 
may be omitted, however, the party will then not 
have the benefit of real time conversation analysis 
to provide context sensitive or analysis driven 
prompts or automatic ticket generation or inconsis- 
tency notification based on such real time con- 
versation analysis. 

With respect to the conversation anaytzing ter- 
minal controller portion 214a illustrated in Fig. 3, 
the line server 260, database server 262 and con- 
versation analysis server 264 are all preferably 
80386 computers, such as a COMPAQ 80386 
based computer. In addition, as was previously 
mentioned, the terminal computers 250 are also 
preferably 80386 based computers, each of which 
provides outputs to its associated integrated screen 
display 238, integrated keyboard 240, and mouse 
242. The previously mentioned local area network 
256 further permits communication between appro- 
priate ones of the various computers 260, 262, 252 
and 250 in accomplishing the conversation analy- 
sis, context sensitive prompts, inconsistency alert, 
and automatic ticket generation functions of the 
system 200. The line server 260 preferably serves 
as an interface between the terminal computers 
250 and the appropriate concentrator 48 or 110 in 
the conversation communication network 218. The 
functions of the database server 262 have already 
been described with respect to the integrated ter- 
minal controller 214. As for the conversation analy- 
sis server 264, this server 264 preferably stores the 
conversation analysis software, such as the soft- 
ware described in detail in the aforementioned GB- 
A-2,227,625 and analyzes the conversation in real 
time and provides the desired context sensitive or 
analysis driven prompts to the Maker or Taker's 
screen 238, depending on whom the conversation 
analyzing terminal controller portion 214a is asso- 
ciated with at the time, provides conversation tick- 
ets to the database server 262 associated with it, 
and alerts the user to inconsistencies in the con- 
versation by providing such alerts to the integrated 
screen display 238. Of course, although in the 
example of Fig. 3, separate servers 260, 262 and 
264 are shown as comprising the conversation 
server 252 of the integrated terminal controller 214, 
these servers can be combined into a single com- 



puter, if desired, with each keystation 202, 204, 
206, 208 still being supported by a dedicated ter- 
minal computer 250 and with, as previously men- 
tioned, these keystation terminal computers 250 

5 being linked to the servers 260, 262, 264 by the 
conventional local area network 256. Preferably, 
communication over this local area network 256 
uses a virtual connection such as provided by the 
MS-NET standard variant. In addition, preferably all 

w of the data about each conversation in progress, 
such as up to 24 such conversations for a given 
terminal controller 214, by way of example, is held 
in a global array with each element in this array 
pointing to a structure of type CONVDATA in ac- 

75 cordance with the software illustrated, by way of 
example, in the aforementioned GB-A-2,227,625. 
This is a type which holds the various network 
handles associated with the conversation, the text 
buffer for the conversation, and so on. It also 

20 preferably includes an element identified as 
SAVEDDATA of type ANALYSiSDATA, which is 
used to store the state of the conversation analysis. 
The conversation analysis is driven by the receipt 
of packets of text from the various keystations 202, 

25 204, 206, 208 comprising the subscriber population 
of the conversation communication network 218. 
These successive chunks of text arrive in AN- 
ALYSE TEXT PACKETS which are directed to the 
correct procedure by the environment, which has 

30 been informed of the destination of the input mes- 
sages by a call to NetRegisterReply in the proce- 
dure Ov-main in section caserver.c in the software 
described in the aforementioned GB-A-2,227,625. 
The incoming packets of text are directed to the 

35 procedure fn ReplyAnalysisMessages in the sec- 
tion camesage.c. When an ANALYSE TEXT packet 
is received for a conversation, (Current Conv) is set 
to point to the CONVDATA structure for the appro- 
priate conversation, and the saved analysis state 

40 and ticket are preferably copied into the working 
areas pointed to by the globals (Ticket) and 
(Analysis Data). Then the procedure Re- 
plyAnalyzeText in the section camesage.c of the 
software described in the aforementioned GB-A- 

45 2,227,625 is called to check the request. If appro- 
priate, the analysis is initialized. This happens 
when text is deleted, for example, by an interrupt. 
Any new text is added to the conversation and the 
C library procedure setjump of the aforementioned 

so software is called to store the current C context for 
the longjump return from parsing. This call to set- 
jump returns zero, and then the parsing routine 
parse of the aforementioned software is preferably 
called to analyze the conversation from the last 

55 saved state. When the parsing is terminated by 
reaching the end of the text currently held, the 
longjump call returns to the point at which setjump 
was called with a non zero reply, and the analysis 
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is wrapped up by notifying the keystation 202, by 
way of example, of any change to the analysts. 
Preferably, the conversation analysis, such as ex- 
emplified by the software described in the afore- 
mentioned GB-A-2,227,625, always starts on the 
parse procedure. 

It should be noted, as described in the afore- 
mentioned GB-A-2,227,625, that preferably conver- 
sation analysis is performed on words or groups of 
symbols which are extracted by nextsym in section 
readx of the conversation analysis software listing 
described in the aforementioned GB-A-2,227,625. 
Thus, until the conclusion of a stage of analysis, 
the symbols found are preferably stored in a buffer 
so that the analysis can backtrack if the current 
hypothesis proves incorrect, if a reanalysis is in 
progress, and there is such a queue of extracted 
symbols, nextsym preferably selects the next item 
in the queue. Otherwise, nextsym preferably reads 
a symbol from the text using the routine readsym 
described in the aforementioned software, which 
procedure preferably obtains characters from the 
text buffer using the routine readch. At this stage, 
fully replaceable synonyms, such as PLEASE and 
PLS, are merged to a single symbol code, held 
under the identifier (symbol). Other words are pref- 
erably allocated to a symbol such as S currency 
and individually identified by a number held in 
(symval). In the case of a currency identifier, this 
preferably identifies the actual currency, assuming 
that the conversation is being employed for foreign 
exchange. In addition, as was previously men- 
tioned, the preferred conversation analysis 
software-described in the aforementioned GB-A- 
2,227,625 includes an error detection procedure 
which checks the deals as they occur in real time, 
reporting erroneous or suspect conditions to the 
user based on analysis of the conversation, with 
the error messages preferably being placed below 
the insert line in the integrated screen display 238 
and the suspect flag data being highlighted in the 
•summary analysis display area 266 on the inte- 
grated screen display 238 so as to provide an alert. 
It should be noted that in employing the conversa- 
tion analysis function in the system 200 the general 
display area 270 in the integrated screen display 
238 may be used to display additional financial 
information, such as a REUTER MONITOR page, 
prompt menus, analysis of the conversations, etc, 
with the analysis of the conversations normally 
preferably replacing the REUTER MONITOR dis- 
play. This area 270, may also be used for prompts 
and expanded analyses. With respect to the start- 
ing of conversations in the integrated system 200, 
such conversations can basically be started in 
three ways; namely, the user can contact another 
dealer, the user can accept the call from another 
dealer, or the user can enter the complete deal, 



using the CAPTURE function, as an offline deal. 
The particular menus displayed, preferably depend 
initially on how the conversation is started, with the 
person making the contact normally being referred 
5 to as the Market Taker and the person accepting 
the contact normally being referred to as the Mar- 
ket Maker. 

With respect to the printing of conversation 
tickets, assuming conversation analysis is em- 

70 ployed in the system 200, the conversation tickets 
are preferably created in the system 200 as the 
system extracts information by analyzing conversa- 
tions, with the display of the ticket being generated 
appearing on the integrated screen display 238. 

75 Preferably, only one analysis can be associated 
with one conversation and, after a user confirms 
the analysis with respect to a current conversation, 
a ticket can be printed on the ticket printer 226 
depending on whether it is the Market Maker or the 

20 Market Taker, respectively, when the conversation 
is next terminated or printed. Preferably, the ticket 
printer 226 has the same characteristics as the 
conversation printer 230; namely, it accepts serial 
data and it prints on continuous paper. As a con- 

25 versation takes place, the associated conversation 
analysis area on the integrated screen display 238 
preferably shows a summary of the analysis in- 
formation which, if desired, can become a fully 
expanded version of a current analysis which is 

30 then displayed in the general display area 270. 
When the conversation is terminated and saved, 
preferably the analysis is saved with it. Preferably, 
conversations and analyses are saved and deleted 
only as more storage is required. Before conversa- 

35 tion analysis can be confirmed, however, preferably 
it must contain at least the following information 
about the deal: the deal type, the deal direction, 
the currency or currencies, the amount, the rate or 
rates, and the value date. Thereafter, the user can 

40 confirm the conversation analysis by pressing the 
CONFIRM key on the keyboard 240. Once an 
analysis has been set into the confirming mode, 
the next time the conversation is ended on the 
dealer's screen 238, a ticket is preferably printed 

45 and, thereafter, the conversation cannot be edited 
any further. If the analysis has not been confirmed, 
it can be marked as cancelled or wrong at any time 
during a real or offline conversation or when wrap- 
ping up a conversation by pressing the CANCEL or 

so WRONG keys on the keyboard 240. Thus, in order 
to generate a ticket on the ticket printer 226 asso- 
ciated with a video conversational negotiated trade, 
the conversation being analyzed is set to the CON- 
FIRMING state which ends the analysis. 

55 Although a more detailed description is includ- 

ed in EP and GB specifications, particularly EP-A- 
90305753, the automatic matching trade compo- 
nent will be briefly described with reference to 
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Figs. 7-9 and 30. In this regard, Fig. 7 corresponds 
to Fig. 1 of EP-A-90305753, with the matching 
communication network 220 corresponding to refer- 
ence numeral 22 in Fig. 1 of this publication, and 
with the central matching host computer 224 cor- 
responding to reference numeral 20 in Fig. 1 of this 
publication. In addition, the client sites in Fig. 7 
have been given reference numerals 210 and 212 
as opposed to the reference numerals 26a and 26b 
employed in Fig. 1 of this publication, since these 
client sites 210, 212 contain the presently preferred 
integrated terminal controllers 214, 216, and with 
the keystations 24a and 24b of Fig. 1 of this 
publication being replaced by the presently pre- 
ferred integrated keystations 202, 204, 206, 208. 
Similarly, Fig. 8 corresponds to Fig. 2 of this pub- 
lication with the same exceptions, and Fig. 9 cor- 
responds to Fig. 3 of this publication with the same 
exceptions. Similarly, Fig. 30 corresponds to Fig. 6 
of this publication with the same exceptions with 
respect to the integrated keystations 202 and 206 
being substituted for keystations 24a and 24b, and 
with the reference numeral 224 being used for the 
central matching host computer 20 employed in 
Fig. 6 of this publication. As shown and preferred 
Fig. 8, the matching component for effecting auto- 
matic matching trades in the integrated trading 
system 200 is shown in which trading is effected 
through anonymous matching as opposed to 
through the previously described video conversa- 
tional negotiated trades. Thus, in connection with 
the distributed matching communication network 
220 of the system 200, the matching host com- 
puter 224 serves as a computerised exchange in 
which its central role 15 to identify a buyer and 
seller who are willing to trade with one another 
based on specified criteria, such as price, quantity 
and credit. When such a matching event occurs, 
assuming the integrated keystation 202 has logged 
on to the matching communication network 220 in 
the manner previously described with reference to 
Figs. 18-20, preferably the buyer and seller are 
informed of the trade and sufficient information is 
then provided to them through the respective in- 
tegrated terminal controllers 214 and 216 in order 
to complete the physical clearing of the transaction. 
As described in the aforementioned EP and GB 
specifications, in order to support this central func- 
tion, various support functions are required, one of 
which is preferably the maintenance of summary 
market information on the participant's keystation 
integrated display 238 at the various client sites 
210, 212. Preferably, at all times, those keystations 
202, 204, 206 and 208 which form part of the 
matching communication network 220 will display 
the best inside price for every instrument traded 
through that network 220. Although all four keysta- 
tions 202, 204, 206, 208 are represented as being 



part of the matching communication network 220, 
as well as being part of the conversation commu- 
nication network 218, this need not be the case. 
The best inside price is preferably defined to be 

5 the highest value bid and the lowest value offer in 
the network 220. Preferably, the prices are dis- 
played together on the integrated screen display 
238 with the quantity bid or offered at the specified 
price so that the trader at the respective integrated 

70 keystation 202, 204, 206 or 208 can observe the 
market activity. By observing the market activity, 
the trader can decide whether to enter a bid, or 
enter an offer into the market in an effort to com- 
plete a matching transaction, as opposed to the 

75 manner of openly negotiating a trade by exchang- 
ing discretionary messages through the conversa- 
tion communication network 218 to complete a 
video conversational negotiated trade. Thus, with 
respect to the client site 210 or 212 to the central 

20 matching host computer 224 will preferably result 
in one or more messages, represented by refer- 
ence numeral 32, going directly back as a directed 
message to the client site, 210 in this example, 
which initiated the transaction message. Another 

25 effect of the transaction message 30 being sent to 
the central matching host computer 224 is that for 
certain sorts of transactions, a broadcast message 
34 is generated by the central matching host com- 
puter 224 which is then delivered to ail client sites 

30 210, 212 attached to the central matching host 
computer 224 via the matching communication net- 
work 222. Thus, the directed response or the di- 
rected message 32 only goes back to the particular 
client site 210 and, more particularly, the particular 

35 integrated keystation, 202 by way of example, at 
that client site 210 which initiated the transaction 
message, whereas the broadcast message, 34 
goes to all client sites 210, 212 and all the various 
integrated keystations 202, 204, 206, 208 asso- 

40 ciated at those client sites 210, 212 which are part 
of the matching communication network 220. As 
was previously mentioned, by way of example, in 
Fig. 7, a typical client site 210 is shown as having 
keystations 202 and 204, although the number of 

45 keystations available at a client site is merely limit- 
ed by the capacity of the system and the desired 
processing time. With respect to the distribution of 
the functionality in connection with the matching 
communication network 220 of the integrated trad- 

50 ing system 200, the matching communication net- 
work 222 preferably does not really play a part in 
that it is transparent to transactional information. By 
this what is meant is that when the transactional 
information leaves the client site 210, for example, 

55 it could be, if desired, encrypted or garbled in a 
way that the only other entity which could under- 
stand it would be the central matching host com- 
puter 224 and that would be irrelevant to the func- 
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tion of the matching communication network 222 
since the network does not look at the messages, 
does not process the messages, and merely trans- 
fers these messages to the appropriate parts of the 
matching communication network 220, matching 
communication network 220, the system 200 es- 
sentially maintains a book of bids and offers in the 
matching host computer 224 and a user or keysta- 
tion 202, 206, by way of example, and a client site, 
such as client sites 210 and 212, respectively, 
interacts with the book by submitting bid, offer, hit, 
or take transactions, such as illustrated in Fig. 8. 
The order entry function is preferably convention- 
ally achieved through data entry using the inte- 
grated keyboard 240, the mouse 242, or any other 
conventional data entry tool. The matching host 
computer 224 validates the transaction request, 
processes the bid, or the hit or take, according to 
the rules of the market, and attempts to find match- 
es between this new entry and the other bids or 
offers posted in the matching communication net- 
work 220 book. If a match is found, then the trade 
is automatically executed, the participants to the 
trade are informed, all databases and trader 
screens 238 are updated as to the quantities traded 
and the quantities remaining and, if desired, a 
clearing agency may be informed as to the details 
of the trade so that payment and exchanges may 
be completed. If on the other hand, a match can 
not be found, then the matching communication 
network 220 preferably either disposes of the entry 
for hit or take or keeps the entry for bid or offer for 
later processing. Preferably, in ail cases, transac- 
tions are processed to completion according to 
certain rules and the various client sites 210, 212 
preferably receive real time updates of the new 
status of the trading instruments, assuming that 
they are members of the matching communication 
network 220. Thus, as shown and preferred in Fig. 
8, the client site systems 210, 212, only two of 
which are shown by way of example in Fig. 8, 
when the associated keystations 202, 204, 206, 208 
have selected the matching trade option, submit 
transactions, such as represented by reference nu- 
meral 30 in Fig. 7, to the central matching host 224 
via the matching communication network 222. 

As will be explained in greater detail hereinafter 
with reference to Fig. 30, the submission of a 
transaction 30 from a 



such as to the matching host computer 224. In this 
regard, the. network 220 is functioning similar to a 
paired cable in that it is there to pass the informa- 
tion back and forth. Of course, the network 220 has 
various other-communication functions which, how- 
ever, for purposes of understanding the matching 



component of the integrated system 200, are un- 
necessary to go into. Suffice it to say that prefer- 
ably the matching communication network 220 
uses a protocol which can be termed hierarchal 

5 fan-out in which one node transmits to multiple 
nodes which in turn transmit to multiple other 
nodes. Thus, matching communication network 220 
helps implement broadcast capabilities integrated 
with a message switching network to achieve full 

w tolerance in broadcast distribution, it should be 
noted, when a match occurs, the central matching 
host computer 224 will preferably send directed 
messages or responses to all of those parties in 
the system 200 that were involved in the match, so 

75 that, in some instances 2,3 or more client sites 
210, 212 may be involved in receiving the directed 
message. However, this still differs from the broad- 
cast message which is sent to all client sites ir- 
respective of their involvement in a particular 

20 match. 

Referring now to Fig. 8, this figure illustrates a 
typical data flow in the integrated system 200, for 
the entry of a bid or entry of an offer, with the 
matching communication network 220, as was pre- 

25 viously mentioned, being transparent to transac- 
tional information Integrated keystation 202, by way 
of example, submits a bid transaction to the central 
matching host computer 224 through the matching 
communication network 220, via the terminal com- 

30 puter 250 and the concentrator computer 254. The 
directed message or directed response 32 which it 
receives back from the central matching host com- 
puter 224 is termed a bid acknowledgment or BID- 
ACK. This acknowledgment is a command ac- 

35 knowledgment which is preferably followed by an 
entry position message and is, as previously men- 
tioned, directed directly back to the keystation 202 
via the concentrator computer 254, the local area 
network 256, and the terminal computer 250. In 

40 addition, as shown and preferred in Fig. 8, a bid 
update message is broadcast by the central match- 
ing host computer 224 to all keystations 202, 204, 
206, 208 in the system 200 which have logged on 
to the matching communication network 220, such 

45 as represented by reference numeral 34a in Fig. 8. 
This broadcast message 34a preferably occurs if 
this new bid 32a was a new best bid in the system 
200 with respect to the matching component, or 
was an additional quantity being bid at the best 

so price in the system 200 with respect to the match- 
ing component. Thus, if this new bid 32a is at the 
highest price or better or higher, then it will result 
in a bid update broadcast message 34a going out 
throughout the system 200 to all keystations which 

55 have logged on to the matching communication 
network 220. In addition, as also shown by way of 
example in Fig. 8, if it is desired to disseminate an 
external ticker 60, then the ticker information 60 will 
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also be provided of the best bid or best offer. 
Preferably, the same procedure is followed with 
respect to entry of an offer with the messages, in 
this instance, being identified as offer, given refer- 
ence numeral 51, offer acknowledgment or OFFER- 
ACK, given reference number 32b, and the broad- 
cast message for offer update, being given refer- 
ence numeral 34b. 

Referring now to Fig. 9, the data flow in the 
integrated system 200, is illustrated with respect to 
a situation in which there was a hit bid resulting in 
a trade. In this situation, there is substantially more 
activity than the situation previously described with 
reference to Fig. 8. Thus, as shown and preferred 
in Fig. 9, if the integrated keystation 206 submits a 
transaction called "hit bid", represented by refer- 
ence numeral 62, to the central matching host 
computer 224 via the matching communication net- 
work 220, a hit acknowledgment or HIT/ACK, repre- 
sented by reference numeral 64, is provided back 
to keystation 206 as a directed message. At that 
point, the central matching host computer 224 will 
recognize that a match is possible because the "hit 
bid" message says that keystation 206 is willing to 
trade at the bid price. Assuming that credit is OK 
and does not play a role beyond that in this trans- 
action, the central matching host computer 224 
determines that a match is possible but, preferably, 
before committing to the match, it may get in- 
volved in a risk limiting protocol using a transaction 
desk 70, as described in the aforementioned EP 
and GB specifications which determines whether 
the trade is possible, and if so, acknowledges this 
to the central matching host computer 224. Assum- 
ing that a trade is possible, then a match occurs. At 
that point several messages are generated from the 
central matching host computer 224 through the 
matching communication network 220. One of 
these messages is termed the match message, 
given reference numeral 65, which is a directed 
message that goes to the bidder, which in this 
instance is keystation 206, and to the keystation 
202, which originally owned the bid. Thus, in this 
instance directed messages go to more than one 
integrated keystation 202, 206 logged on to the 
matching communication network 220. Preferably, 
every match must be Acknowledged so there is a 
match acknowledgment message, MATCH-ACK 
which comes back from the buyer and seller 
keystations 202 and 206 and is used to determine 
that the match was in fact received correctly and 
that the deal can be considered complete at that 
point. The response of the integrated terminal con- 
troller 214, 216 to such a match notification has 
been previously discussed with reference to Fig. 25 
which represents software resident in the various 
terminal computers 250 associated with the keysta- 
tions and in the integrated terminal controllers 214, 



216, themselves, in the respective data servers 
262, as a result of conventional programming. In 
addition, a broadcast message is generated that a 
trade has occurred which trade update message, 

s given reference numeral 67, may possibly cause a 
new best bid to occur or could affect the quantity 
or price at the top of the book. Again, if the trades 
and best bids go into the ticker 60, then this 
information is provided to the ticker as well. Simi- 

io larly, if clearing information is provided to a clear- 
ing house, this too occurs as represented by refer- 
ence numeral 69. In addition, as shown and pre- 
ferred , trade tickets may also be generated, such 
as previously referred to with reference to Fig. 26. 

75 Thus, trade ticket information is also preferably 
provided to the participating integrated keystations 
202, 206 in the above example, so that the trade 
tickets can be generated with respect to the match- 
ing trades. 

20 It should be noted that the concentrator com- 

puter 254, which interfaces with the matching com- 
munication network 220, preferably always commu- 
nicates with the associated conversation server 252 
containing the database server 262 which controls 

25 the ticket generation, via the keystation terminal 
computer 250. Thus, the concentrator computer 
254 and the conversation server 252 are tied to- 
gether in the integrated terminal controller 214, 216 
through the local area network 256 and the asso- 

30 ciated keystation terminal computers 250. Conse- 
quently, the software associated with the "ticket 
received" function illustrated in Fig. 26, which may 
be accomplished by conventional programming, is 
resident in the terminal computers 250 associated 

35 with the individual keystations and in the data serv- 
er 262 portion of the conversation server 252 in the 
integrated terminal controller 214, 216. 

With respect to the details of the various books 
employed in the distributed matching component of 

40 the integrated trading system 200, these details are 
described in the aforementioned EP and GB speci- 
fications. Suffice it to say that the central matching 
host computer 224 maintains a host book database 
comprising all of the active bids and offers in the 

45 integrated trading system 200 which have been 
provided by keystations which have logged on to 
the matching communication network 220 and that 
each of the respective integrated keystations 
logged on to the matching communication network 

so 220 has an associated local data base keystation 
book which comprises a subset of the host book, 
with the content of each of the keystation books 
having an associated display depth range control- 
lable by the central matching host computer 224 

55 and being updatable by transaction update broad- 
cast messages received from the matching host 
computer 224 through the matching communication 
network 220. In this regard, reference is made to 
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Fig. 30 which illustrates the two collections of in- 
formation which are being maintained at the client 
sites 210, 212 which have logged on to the match- 
ing communication network 220. As shown by way 
of example in Fig. 30, one of these collections of 
information is the book for each instrument which is 
maintained at the keystation sites, 202 and 206, in 
the above example, and have been given reference 
numerals 112 and 110 respectively in Fig. 30. 
Another book maintained at each site is a local 
entry data base or order book which has been 
given reference numerals 116 and 114, respec- 
tively, in Fig. 30. As previously mentioned, there is 
also the host or system book data base associated 
with the central matching host computer 224 which 
has been given reference numeral 118 in Fig. 30. 
Each time a client site 210 or 212, by way of 
example, starts up as an integrated keystation log- 
ging on to the matching communication network 
220, such as by using the log on software and 
procedure illustrated by way of example in Figs. 18 
- 20 and in Table A annexed hereto as an Appen- 
dix, which is written in C language for use with an 
80386 computer, and which is resident in the termi- 
nal computer 250 of the integrated keystation, the 
integrated keystation which is logging on to the 
system 200 is preferably initially empty and re- 
quests download of the currently active books from 
the matching host computer 224. Preferably, sepa- 
rate books are maintained for each trading instru- 
ment, and each of these books is maintained at a 
given display depth. In this regard, it should be 
noted that an update broadcast message is prefer- 
ably only broadcast when the price information is 
inside the assigned display depth that has been 
assigned by the matching host computer 224. With 
respect to the local entry database or order books 
114, 116, these order books 114, 116 are prefer- 
ably updated by directed messages from the 
matching host computer 224 and/or record the 
orders of the particular integrated keystation 202, 
206, by way of example, which had been sent to 
the matching host computer 224 through the 
matching communication network 220. In this re- 
gard, these order books 114, 116 are preferably 
kept current so that there is a listing only of orders 
which are still present in the central matching host 
computer 224 from the respective integrated 
keystations 202 or 204, by way of example. 

This order database 114 and 116 gets modi- 
fied, such as through the removal of data, due to 
various occurrences, such as when a complete 
match has occurred for a given order and an entry 
remove message is provided, or if it is a partial 
match you may get an entry message that tells you 
that only a partial match has been done against 
that order. The match notification, which was pre- 
viously referred to, preferably refers to a particular 



order that is contained in the order database 1 14 or 
116 and indicates what quantity or portion of the 
order has been matched. If all of the order has 
been matched, the entire order is then preferably 
5 deleted from the respective order database 114 or 
116. By way of example, if a bid were put in for ten 
million yen at a price of 127 and the display was 
enabled, that is the display depth was set to some- 
thing greater than or equal to one, then the central 

io matching host computer 224 would preferably con- 
struct a broadcast message, which is the afore- 
mentioned update broadcast message, which 
would inform all client sites 210,212 that a new bid 
had been added to the Yen book, assuming that 

75 were the instrument being traded. The update mes- 
sage would instruct an operation block which would 
say add to index one the ten million at 127. As for 
the other parameters in the update message, add 
index would equal one, type would equal bid, quote 

20 would equal 127, and quantity would equal ten 
million at 127. As for the other parameters in the 
update message, add index would equal one, type 
would equal bid, quote would equal 127 and quan- 
tity would equal ten million. In the above example. 

25 the transaction achieves two functions. The first 
function it achieves is that a bid is submitted and 
the matching host computer 224 responds to the 
integrated keystation 202 submitting the bid that 
the bid was accepted and that there was no am- 

30 biguity in that the bid is definitely in the system 
200; the system 200, namely the matching host 
computer 224, has it; and the local entry database 
116 has it. The other function indicates that the bid 
was of a certain characteristic that the rest of the 

35 "matching trading world" in the system 200 should 
know about, and this is accomplished as a result of 
the broadcast message which was generated to all 
of the client sites 210, 212 logged onto the match- 
ing network 220, which were then told about this in 

40 summary as opposed to being given all of the 
detailed information. It should be noted that, as 
previously mentioned, in terms of functional opera- 
tion, the entry of a bid to the system is the same 
as entry of an offer. 

45 In the situation when a trade occurs, this 

means that a matching offer is present in the 
system, the matching host computer 224 has ac- 
cepted that matching offer, and sends back the 
acknowledgment command, in effect retrieving the 

so existing book on Yen, in the above example, finds 
out that there is ten million yen at 127 in the book, 
adds to that the newly entered fifteen million at 
127, and is aware that it has positioned fifteen 
million at 127. The matching host computer 224 

55 then does the match up including that ten million 
and does the trade, taking out the existing bid, so it 
reduces that amount to zero million at 127 leaving 
over five million at 127 on the offer side. In this 
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instance, as will be further explained with reference 
to Fig. 30, at least two directed messages have 
been sent, actually four having been transmitted to 
the client sites 210,212 that are involved in the 
trade. The seller will get an indication that his Yen 
bid has traded by means of a match notification 
and he will, thereafter, be informed who the coun- 
terparty was after the match has been made. The 
clearing and settlement of the trade will then pref- 
erably be the responsibility of the subscribers. The 
counterparty who originally transmitted the offer 
and entry position message saying that it had a 
Yen offer positioned greater than the bid will then 
get an entry positioned yen offer at five million at 
127 and will get a match notification saying that, 
with respect to his offer, ten million of his original 
fifteen million has traded with the party who will 
then be identified. Lastly, the update broadcast 
message will be constructed and broadcast to all 
client sites 210, 212 logged on to the matching 
network 220 to update the trading book. That up- 
date message will preferably, in the above exam- 
ple, contain two operation blocks, one which will 
remove the bid information from the client book 
and the second which will post the new five million 
offer which remains on the offer side and will show 
that a trade took place. In addition, as was pre- 
viously mentioned, if desired, ticker information will 
also be provided in the update message saying 
what traded, keeping track of the cummulative vol- 
ume, the net change, the number of changes, the 
high limits, the low limits and so forth. It should be 
noted that preferably only the integrated keystation 
that either executed the transaction, for example 
keystation 202, or was involved somehow in that 
transaction will receive the directed message with 
respect thereto and not other integrated keysta- 
tions, such as keystation 204, at the same client 
site 210, whereas with respect to broadcast mes- 
sages all integrated keystations logged on to the 
matching network 220 at all client sites receive 
these messages. If desired, with respect to credit, 
this can be controlled on a client site by client site 
basis as opposed to a keystation basis. Thus, in 
the system 200, the matching communication net- 
work 220 has two functions, one of which is di- 
rected message delivery and the other of which is 
broadcast message delivery. 

Referring now to Fig. 30 in greater detail, the 
matching communication network 220 which, as 
was previously mentioned, is transparent to trans- 
actional information, has been omitted for purposes 
of explanation of the message flow in the system in 
accordance with the method of the present inven- 
tion. For purposes of the example of Fig. 30, in- 
tegrated keystation 202 can represent any keysta- 
tion which originates a transaction and integrated 
keystation 206 can represent any keystations which 



are involved as counterparties in the transaction 
which, as was previously mentioned can be more 
than one keystation at more than one location. The 
keystations 202 and 206 are normally remotely 
5 located from each other such as, for example, 
keystation 202 being at a client site 210 in New 
York and keystation 206 being at a client site 212 
in London, which are the same locations used in 
the example of Fig. 4 relating to the transaction of 
10 video conversational negotiated trades, although 
the locations need not be the same. 

In addition, the keystations 202 and 206 are 
remotely located from the central matching host 
computer 224. In order to understand the message 
75 flow illustrated in Fig. 30, we will assume that the 
originating keystation 202 is receiving a display of 
the keystation book database located at keystation 
202 on its integrated screen display 238. Assuming 
that the operator at the integrated keystation 202 
20 then desires to enter a bid or an offer, either of 
which will be termed an order, this information is 
input to the keystation 202 via conventional means, 
such as the integrated keyboard 240 or a mouse 
242, by way of example. The keystation 202 then 
25 preferably validates the order and maintains its 
local order data base or local entry data base 116. 
The order, instead of being a bid or an offer, could 
be a hit or a take for a particular trading instrument 
as well since all of these various items would 
30 constitute an entry of an order. After the order has 
been entered, validated, and, the order data base 
116 maintained, a transaction message is built and 
sent as a directed message to the central matching 
host computer 224 through the matching commu- 
35 nication network 220. This is represented by refer- 
ence numeral 120 in Fig. 30. This transaction mes- 
sage 120 is received by the central matching host 
computer 224 and contains transaction information. 
At this point, preferably the central matching host 
40 computer 224 sends back a directed message, 
termed a command acknowledgment message and 
given reference numeral 122, to inform integrated 
keystation 202 that the transaction message 120 
has been received. The transaction message 120 is 
45 time-stamped by the central matching host com- 
puter 224 at this point. Preferably the display 238 
of keystation 202 will indicate "please wait" until 
the transaction message 120 has been acknowl- 
edged. Preferably, such acknowledgment happens 
so relatively quickly, such as in about two seconds, by 
way of example. The central matching host com- 
puter 224 then preferably processes the transaction 
message 120 against the central matching host 
computer 224 stored copy of the system or host 
55 book which is contained in the host book data base 
118. At this point, the central matching host com- 
puter 224 preferably either adds the entry of the 
transaction or the order from integrated keystation 
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202 to the host book data base 118 or matches 
that entry against existing bids and offers contained 
in the host book data base 118. Once that process- 
ing is completed, the central matching host com- 
puter 224 is ready to generate output messages 
not only to the originating keystation 202, but pos- 
sibly to other keystations, such as the counterparty 
keystations represented by 206 and, assuming that 
an update message is required, to all keystations 
which have logged on to the matching communica- 
tion network 220. Thus, matching host computer 
224 generates directed messages back to each of 
the keystations involved in the matching transac- 
tion, such as the originating keystation 202, andl 
assuming that there is a match, keystation 206 as 
the counterparty keystation, and generates the up- 
date broadcast message to all keystations logged 
on to the matching network 220. It should be noted 
that, as previously mentioned, a single transaction 
message 120 from keystation 202, whether it is a 
hit, or a take, or a bid, by way of example, could 
result in multiple matches. For example, if keysta- 
tion 202 wants to hit the bid for a quantity of 20, it 
is possible that to satisfy that order more than one 
match could be involved such, as for example, four 
or five different matches, particularly, since the 
keystation book at keystation 202 merely displays 
accumulated summaries of the bids or offers. 

If multiple matches occur, then, thereafter, the 
identity of all of the counterparties involved in the 
multiple matches are displayed on the integrated 
screen display 238 of the originating keystation 202 
for settlement purposes. Thus, on any given trans- 
action, there will always be directed messages 
involving the transaction originator and involving 
one or more counterparties or affected parties in 
that trade or transaction. If the market is an auction 
market, then it preferably has a price depth of one 
so that this determines how many prices the cen- 
tral matching host computer 224 can maintain with 
only one price being maintained in an auction 
market. When a new bid goes in which betters the 
existing bid in an auction market the existing bid is 
actually removed and effectively cancelled in the 
book. Preferably, after all of the directed messages 
are generated to the counterparties, and the asso- 
ciated directed message acknowledgments, such 
as represented by reference numerals 124, 126, 
128 and 130 in Fig. 30, the update broadcast 
message, represented by reference numeral 132 in 
Fig. 30, is sent to all keystations logged on to the 
matching network 220 regardless of whether or not 
they were involved in their particular matching 
transaction. It should be noted that preferably the 
first six steps illustrated in Fig. 30 with respect to 
the central matching computer 221 are all essen- 
tially asynchronous to any outside events. When 
the keystations 202 and 206 receive the update 



broadcast message, it will be processed against 
the local keystation book database 110, 112 and 
the local copy of the book will be maintained. As 
was previously mentioned, it should be noted that 
5 this local keystation book 110, 112 is not an exact 
carbon copy of the central system book 118, but 
rather is only a selected subset of it which com- 
prises an accumulated summary of bids and offers 
within the assigned display depth. Thus, preferably, 

w Fig. 30 illustrates a generic template for the pro- 
cessing of messages throughout the integrated 
trading system 200 in accordance with the method 
of the present invention in order to provide the 
distributed functionality of the system to keysta- 

15 tions logged on to the matching network 220. 

It should be noted that the concept of originat- 
ing keystation and counterparty keystation moves 
around with each transaction so that for each trans- 
action the originator may be different and may, for 

20 different transactions occurring at the same time, 
be an originating keystation in one instance and a 
counterparty keystation in another instance, in ad- 
dition, there are other instances in which the 
keystation may merely be a bystander and not 

25 involved in the particular transaction at all. Prefer- 
ably the control of the overall distributed matching 
system is maintained by the central matching host 
computer 224 which operates in accordance with a 
set of rules which govern how the transactions are 

30 processed. Preferably, the central matching host 
computer 224 processes transactions against a 
particular trading instrument in time order of entry 
into the system. In this regard it should be noted 
that it is not time entry of orders per se but time 

35 entry of orders related to a particular trading book 
or trading instrument. Thus, there would be time 
order entry assigned to Yen, a different time order 
entry consideration assigned to Deutsch Marks, 
and so forth if the trading instruments were foreign 

40 exchange currencies. 

In Figs 31-34, which correspond to Figs. 4-6 
and 8 of GB-A-2,224,141 , the trading ticket output 
is shown. Pressign the TICKET key on the in- 
tegrated keyboard 240 causes the expanded analy- 

45 sis display mode to be entered or stored in the 
data base server 262. As was previously men- 
tioned, in this mode, the expanded analysis for the 
current conversation, assuming the keystation is 
connected to the conversation communication net- 
so work 218, is displayed on the screen 238. The 
expanded analysis preferably shows the full con- 
tents of all the fields that can appear in the analysis 
except that payment instructions may, if necessary, 
be truncated. In the case of forward deals, prefer- 

55 ably the information for both value dates is shown, 
requiring four transactions. While in expanded ana- 
lysis display mode, the expanded analysis on dis- 
play is preferably kept up-to-date with the con- 
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versation. Swapping between two conversations 
would automatically preferably swap between the 
two expanded analyses so that the one for the 
current conversation was always visible. The ex- 
panded analysis display mode preferably remains 
in effect until a different use of this display area on 
the screen 238 is requested. Preferably, if a print- 
out of the conversation analysis is requested, the 
output on the conversation printer 230 is similar to 
that of the displayed window, although the payment 
instructions may be moved to a separate line if 
desired. With respect to printing a conversational 
ticket with the ticket printer 226, the format of the 
ticket is preferably similar to the expanded analysis 
such as the conversational trading ticket illustrated 
in Fig. 17, however the order of the information 
may be changed to present the more critical in- 
formation first. Of course, although the creation and 
storage of a ticket has been described in terms of 
real time conversation analysis, such a system is 
not necessary for the generation of tickets per se 
which merely requires a local data base storage of 
trading tickets no matter how these trading tickets 
are dynamically created, with the data base server 
262 providing such a local data base storage, by 
way of example, in the integrated terminal control- 
ler 214, 216 for both conversational trading tickets 
and match tickets, with the match tickets being 
stored as pseudo conversation, such as illustrated 
in Fig. 16, by way of example. 

For purposes of better understanding the pre- 
ferred ticket output feed 234, 236, the preferred 
ticket output protocol and process will now be 
described for handling the transfer of trading ticket 
information between the local data base server 262 
and the back office computer. In this regard, with 
reference to U.S. Patent No. 4,745,559 incorpo- 
rated by reference herein, the local data base serv- 
er 262 is analogous to the local data base de- 
scribed in U.S. Patent No. 4,745,559, except, as 
will be described in greater detail hereinafter, with 
respect to the various differences as it relates to 
the presently preferred ticket output protocol and 
process employed in the system 200. Although, the 
preferred ticket output protocol preferably em- 
ployed in the system 200 preferably employs field 
identifiers or FIDs which are analogous to the field 
identifiers referred to in the aforementioned U.S. 
Patent No. 4,745,559, the information contained 
therein is totally different. In place of the record 
identifier codes or RICs referred to in the afore- 
mentioned U.S. Patent No. 4,745,559, the ticket 
output protocol process preferably employs unique 
deal identifiers which correspond to the ticket num- 
ber on the printed deal ticket as well as to the 
integrated terminal controller 214,216 which con- 
tains the local data base server 262 containing that 
record. Thus, the deal or trading ticket identifier 



includes the terminal controller identifier as well as 
a ticket number, with deals preferably being given 
sequential numbers in order of their confirmation. 
The sequence is preferably in the range of 1 - 

5 999999, by way of example, for each terminal 
controller 214,216. The deal identifier preferably 
starts with the terminal controller identifier and a # 
and is followed by the sequential number, such as, 
for example, AAAA#1 23456 for deal number 

10 123456 on terminal controller AAAA. In addition to 
retrieving the deal per se, the status of the data in 
the terminal controller system can also preferably 
be retrieved using the terminal controller identifier 
AAAA#INFO, by way of example. 

75 Preferably, as will be described in greater de- 

tail hereinafter, the data base server 262 can sup- 
ply two kinds of data to be retrieved about the 
deals being conducted by the keystations asso- 
ciated with that terminal controller 214, 216; name- 

20 ly information on a deal, and status information on 
what is stored in the data base. As will be de- 
scribed in greater detail hereinafter, it is the up- 
dates from the status record which are preferably 
looked at to see if there is a change in status 

25 indicating that a new trade has arrived, which per- 
mits rapid transfer of trading information, such as 
the trading tickets, without the need for continuous 
polling of the various terminal controllers 214,216. 
It should be noted that each terminal controller 

30 214,216 keeps its own unique record o£ deals and 
has its own unique set of deal identifiers which are 
independent of the other terminal controllers 214, 
216 associated with the back office computer, as- 
suming more than one terminal controller is asso- 

35 ciated therewith, since a portion of the record iden- 
tifier is the unique identification of the terminal 
controller 214, 216 itself. A data record associated 
with a terminal controller identifier or TCID, is pref- 
erably a collection of data items with each data 

40 item being assigned a unique Field Identifier Num- 
ber or FID. The presently preferred ticket output 
protocol employed in the system 200 in accor- 
dance with the method of the present invention 
preferably uses the FID number to identify each 

45 data item within a message. Preferably, records in 
the system are grouped into classes, such as for a 
deposit deal, or a swap deal or a single deal, such 
as a spot or outright deal, with each class prefer- 
ably relating to a set of FIDs called a Field List. 

so The Field List is analogous to a template except 
that it relates to the format of the transmission of 
the data as opposed to the display per se, with the 
Field List defining which collection of data items 
will be received for that class of record. This Field 

55 List is preferably contained in the record response 
of the data base server 262 to the request of the 
back office computer for trading ticket information. 
Since single deals such as spot or outright 



20 



37 



EP 0 434 224 A2 



38 



deals; swap deals; and deposit deals have certain 
characteristics unique from each other, unique field 
identifiers must preferably be provided to distin- 
guish these types of deals in the preferred ticket 
output protocol. 5 

Preferably, requests for the status of the deal 
or trading ticket data base contained in the local 
data base server 262 of a particular terminal con- 
troller 214, 216 will provide information to the back 
office computer on the earliest and latest deal w 
identifiers stored at the local data base server 262, 
with the date and time of the trading tickets. This 
information would permit the back office computer 
to determine the range of trading tickets available 
for retrieval. rs 

Preferably, all fields within the messages trans- 
mitted between the local data base server 262 and 
the back office computer contain ASCII characters 
which makes them suitable for display on a video 
terminal with little or no additional formatting, thus 20 
making this data feed ideal for quick implementa- 
tion in a data display system, such as via the 
integrated screen display 238. 

Fig. 31 diagrammatically illustrates the various 
portions of the trading ticket output system con- 25 
cerned with the presently preferred trading ticket 
output protocol of the system 200. Thus, a conven- 
tional serial line handler provided by the operating 
system is employed with, for convenience of ex- 
planation, the input and output being separately 30 
illustrated as the input handler 800 and the output 
handler 802. The input process 804 preferably ex- 
tracts input bytes from the serial line via the input 
handler 800 and places the: in an input buffer 806. 
The input buffer 806 performs the checks for input 35 
packets and checksums and can also set flags to 
ask the ticket output process 808 to generate the 
control characters ACKNOWLEDGE and NO AC- 
KNOWLEDGE at appropriate points in the output 
stream. The input process 804 also preferably de- 40 
tects these control characters, such as ACKNOWL- 
EDGE and NO ACKNOWLEDGE, at the appropriate 
points in the input stream, with the occurrence of 
these control characters being tested for by the 
ticket output process 808 when it has sent a mes- 45 
sage. The ticket output process 808 is preferably 
scheduled regularly and has several independent 
tasks, the main ones of which are preferably taking 
confirmed bytes from the input buffer 806 and 
placing them in a message buffer 810, scanning 50 
the message 810 to find the next complete mes- 
sage if available and, when found, checking the 
message. If the message is faulty, an appropriate 
error response is sent to the output message buffer 
812. If, however, the message is valid, appropriate 55 
flags are set to request the required action. Prefer- 
ably, no further messages are then handled by the 
ticket output process 808 until the action is com- 



plete. If a ticket or status report is requested by an 
input message, then the ticket output process 808 
preferably gathers the data from the ticket data 
base 814 and places it in the defined format, 
determined by the Field List, in the output mes- 
sage buffer 812. When a message has been as- 
sembled in the output message buffer 812, the 
ticket output process 808 preferably adds the ap- 
propriate control bytes and transfers it to the output 
handler 802, passing as many characters as the 
output handler 802 can accept at a time until the 
whole message has been transferred to the back 
office computer from the local data base server 
262. The ticket data-base process 814 is preferably 
modified to support updates of the status data in 
the ticket output protocol. The addition is prefer- 
ably required when the data base is modified by 
the addition of a new trading ticket or the removal 
of an old ticket. In these cases, the ticket data base 
process 816 preferably sets a flag so that the 
update will be created by the ticket output process 
808, with the flag being cleared, as appropriate, by 
the ticket output process 808. The ticket data-base 
process 816 is preferably designed so that it adds 
a ticket to the end of the data base 814 and 
obtains space as necessary by removing the earli- 
est tickets from the beginning of the data base 814. 
Either of those changes alters the status of the data 
base 814 so that when there is a status check by 
the back office computer, the back office computer 
is, thus, advised of the addition of a trading ticket 
by detecting the change in status. This is indicated 
to the ticket output process 808 by setting out a 
flag which is cleared, when appropriate, by the 
ticket output process 808. 

Fig. 32 further illustrates the presently pre- 
ferred operation of the ticket output process 808 
which, as can be seen, is entered at frequent 
intervals. The logic preferably gives priority to re- 
sponses to requests, and handles one request at a 
time. A request preferably remains in the input 
message and analysis stage 810 until it has been 
answered. When any message has been created 
for output, preferably the ticket output process 808 
is dedicated to the output of the message until it 
has been ACKNOWLEDGED or has been transmit- 
ted a given number of times without acknowledg- 
ment. Preferably, when no message is being out- 
put, the ticket output process 808 checks to see if 
an input message has requested a trading ticket. Is 
so, the trading ticket is retrieved, a message is 
created according to the type of ticket by use of 
the Field List, and the new message is marked for 
output to the back office computer. When no ticket 
is being requested, the ticket output process 808 
preferably checks if the status record has been 
requested. If so, the status data is preferably ob- 
tained and the status record is set up for output in 
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a similar way to the trading ticket output. If, how- 
ever, no status is requested, then the ticket output 
process 808 preferably checks to see if the status 
has been marked as changed by the ticket data 
base process 816. If a change is detected, the flag 
indicating the change is preferably cleared. The 
logic then preferably checks if the status record is 
currently requested in an updating mode. If this 
has occurred, the new status is preferably output 
on the line and the ticket output process 808 cre- 
ates a new status in the output message buffer 812 
and then arranges that it will output the message. 
In the aforementioned implementation, the status 
record is preferably updated by retransmission of 
the whole status record. If none of the above con- 
ditions exist, the ticket output process 808 then 
preferably tries to find a complete new input mes- 
sage. If this succeeds, the ticket output process 
808 preferably analyzes the input message. A valid 
message causes a change in the analysis data. 
The analysis of a valid message requesting data 
sets flags which then cause the ticket output pro- 
cess 808 to generate the requested output as it is 
rescheduled repeatedly. Other valid messages just 
change the current state of the analysis data, 
whereas invalid messages cause the ticket output 
process 808 to generate an appropriate error re- 
sponse. The above described procedure is illus- 
trated in the flow diagram of Fig. 32. 

Referring now to Fig. 33 the operation of the 
terminal controller data base server 262 when a 
new trading ticket has been generated is shown. 
Thus, when a new deal is generated, as repre- 
sented by reference numeral 850, the trading ticket 
corresponding to the deal is added to the list of 
deals, with allocations of the deals or tickets being 
in numerical order as was previously described, 
such as represented by reference numeral 852. 
The status record is then updated, giving the last 
deal number, as represented by reference numeral 
854, and a determination is made as to whether the 
deal status is being retrieved with an update, as 
represented by reference numeral 856. If the deal 
status is being retrieved with an update, the update 
is sent to the back office computer to update the 
status record, such as represented by reference 
numeral 858. and if it is not, then the routine ends, 
as represented by reference numeral 860. 

Referring now to Fig. 34, a flow chart is shown 
of the operation of the local data base server 262, 
with respect to requests for tickets received by the 
local data base server 262 from the back office 
computer. Thus, the trading ticket requested by the 
back office computer is requested by Deal Iden- 
tifier, which, as previously mentioned, does not 
specify the type of deal. This is represented by 
reference numeral 900. The type of deal indicated 
is then looked at in the ticket record being re- 



trieved, as represented by reference numeral 902, 
and the ticket output message is then formatted 
using the Field List specific to the type of deal, as 
represented by reference numeral 904 in Fig. 34. 

5 The formatted record response message, which 
now contains information as to the type of deal, as 
well as the various parameters and values asso- 
ciated with them, is then sent to the back office 
computer in the appropriate deal format, based on 

10 the Field List contained in the retrieved record and, 
for the first time, the back office computer finds out 
what type of deal was involved with the request. 
This is represented by reference numeral 906. It 
should be noted, as previously mentioned, the re- 

rs quest by the back office computer and the re- 
sponse to the back office computer from the local 
database server 262, contain a "Tag" which iden- 
tifies the particular request being made. 

Thus, by employing the integrated trading 

20 method of the present invention, the speed and 
reliability of both automatic matching and negoti- 
ated video conversational trades may be combined 
in a single system to provide individual subscribers 
with maximum flexibility and optimal efficiency to 

25 effectuate and complete the type of trade demand- 
ed by the time and circumstances available, and to 
generate a ticket corresponding to the trade, ir- 
respective of the type of trade transacted. 

In the first aspect of the invention as defined 

30 by Claim 1, the system may further comprise a 
second interface means connectably disposed be- 
tween at least one of said keystation means in said 
second plurality of keystation means and said first 
communication means for selectively interfacing 

35 said one of said keystation means in said second 
plurality of keystation means with said first commu- 
nication means, said one of said keystation means 
in said second plurality of keystation means com- 
prising video display means capable of displaying 

40 both said bids and said offers. The common data 
input means may further comprise means for tog- 
gling between said matching trades and said video 
conversational negotiated trades for selectively ef- 
fectuating said trades via said one of said keysta- 

45 tion means in said second plurality of keystation 
means. On of the keystation means in said second 
plurality of keystation means further comprises 
means for selectively varying the content of the 
display on said common video display means in 

so response to said toggling of said data input means. 

In the first aspect of the invention as set out in 
Claim 1, the keystation means may comprise a 
computer means. Whether it does or not, the inter- 
face means may comprise a conversation server 

55 means for interfacing said video conversational tex- 
tual data messages with said first communication 
means. Whether it does or not, the interface means 
may comprise a concentrator computer means for 
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interfacing said bids and said offers with said first 
communication means. When the keystation means 
does comprise a computer means, the data input 
means may further comprise means for periodically 
providing a keep alive signal to said keystation 
computer means, said keystation computer means 
comprising means responsive to said periodically 
provided keep alive signal for deleting said selec- 
tively provided bids and offers selectively provided 
from said keystation means associated with a given 
data input means when said keep alive signal pe- 
riodically provided from said associated data input 
means is not provided. The means responsive to 
said periodically provided keep alive signal may 
comprise means for automatically terminating con- 
tact with all other keystation means in said system 
for a given keystation means associated with said 
given data input means when said keep alive signal 
periodically provided from said associated given 
data input means is not provided. 

In the first aspect of the invention as set out in 
Claim 1, the interface means may comprise a 
uniquely identifiable local data base for initially 
collecting trading ticket information relating to both 
said automatically matched trades for said trading 
instruments and video conversational negotiated 
trades for said trading instruments, and means for 
communicating said collected trading ticket infor- 
mation to a remote back office data base; whereby 
a common ticket generation scheme may be em- 
ployed in said integrated trading system for said 
trading instruments irrespective of the type of 
trade. The interface means may further comprise 
and integrated terminal controller means connec- 
tably disposed between said keystation means, 
said first communication means, and said uniquely 
identifiable local data base for selectively interfac- 
ing said keystation means with said first commu- 
nication means. Alternatively, the interface means 
may further comprise means for initially collecting 
said trading ticket information corresponding to 
said trades as self-contained integral trading ticket 
records and storing said self-contained integral 
records at said uniquely identifiable local data 
base. The collecting and storing means may further 
comprise means for storing said self-contained in- 
tegral records at said uniquely identifiable local 
data base unique identification and a sequential 
number corresponding to the order of confirmation 
of each of said trades at said local data base. The 
sequential numbers may be independent of the 
type of trade conducted through said integrated 
system. The system may further comprise means 
for retrievably requesting trading tickets from said 
local data base for providing said trading tickets to 
said remote back office data base independent of 
the type of trade involved. 

In the first aspect of the invention as set out in 



Claim 1, the system my further comprise a host 
computer means for maintaining a host book data 
base comprising all of the active bids and offers 
associated with said matching transactions in the 

5 system by trading instrument, at least one of said 
first plurality of keystation means comprising a 
transaction originating keystation means for provid- 
ing a bid on a given trading instrument to said 
system for providing a potential matching transac- 

10 tion and at least one of said second plurality of 
keystation means comprising a counterparty 
keystation means for providing an offer on said 
given trading instrument involved in said potential 
matching transaction, said first communication 

75 means interconnecting said host computer means, 
said transaction originating keystation means and 
said counterparty keystation means in said inte- 
grated system for enabling data commnication 
therebetween for effectuating said automatically 

20 provided matching transactions. The host computer 
means may comprise means for processing said 
matching transaction for a given trading instrument 
in time order entry to said system. Alternatively, 
both said transaction originating keystation means 

25 and said counterparty keystation means for said 
potential matching transaction may each have an 
associated local data base keystation book com- 
prising a subset of said host book. The keystation 
means associated with said potential matching 

30 transaction may comprise means for displaying 
said associated keystation book on video display 
means. Alternatively, the content of each of said 
keystation books may have an associated display 
depth range controllable by said host computer 

35 means and being updatable by transaction update 
broadcast messages received from said host com- 
puter means through said first communication 
means. The transaction originating keystation 
means and said counterparty keystation means 

40 comprise means responsive to said received trans- 
action update broadcast messages for updating 
said associated keystation books and means for 
providing directed messages to said host computer 
means corresponding to said bid and offer, respec- 

45 tively, said direct messages updating said host 
book. The host computer means may comprise 
means for conditionally providing said transaction 
broadcast update meassages to said keystation 
means associated therewith in response to the 

so presence of an update condition, said update con- 
dition comprising updating of said host book and 
said received bid or offers within said host book 
having a relative value compared with other bids or 
offers within said host book which is within said 

55 keystation book display depth range of relative 
values; whereby controllable subsets of a dis- 
tributable system trading book may be selectively 
provided to trading keystations in said integrated 
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system from the host for controllably masking the 
available trading market for said automatically 
matched trades. 

In the first aspect of the invention as set out in 
Claim 1, the data input means may further com- 
prise means for periodically providing a keep alive 
signal to said interface means, said interface 
means comprising means responsive to said pe- 
riodically provided keep alive signal for automati- 
cally terminating contact with all other keystation 
means in said system for a given keystation means 
associated with said given data input means when 
said keep alive signal periodically provided from 
said associated given data input means is not 
provided. 

In the second aspect of the invention as set out 
in Claim 8, the common data input means may 
further comprise means for toggling between said 
matching trades and said video conversational ne- 
gotiated trades for selectively effectuating said 
trades via said first keystation means. The first 
keystation means may further comprise means for 
selectively varying the content of the display on 
said common video display means in response to 
said toggling of said data input means. The means 
for selectively varying the display content of said 
common video display means may comprise 
means for varying the format of said display on 
said common video display means in response to 
said toggling of said data input means. 

In the second aspect of the invention as set out 
in Claim 8, the system may further comprise a 
second integrated terminal contorller means con- 
nectably disposed between at least a second 
keystation means and said data communication 
network for selectively interfacing said second 
keystation means with said data communication 
network, said second keystation means comprising 
a common video display means capable of display- 
ing both said bids and said offers associated with 
said matching transactions and said video con- 
versational textual data messages associated with 
said negotiated trades, and a common data input 
means for selectively inputting both said video con- 
versational textual data messages to said data 
commnication network through said second inte- 
grated terminal controller means for effectuating 
said video conversational negotiated trades and 
said bids and said offers to said data commnication 
network through said second integrated terminal 
controller means for effectuating said automatically 
provided matching transactions. 

In the second aspect of the invention as set out 
in Claim 8, the integrated terminal controller means 
may comprise a concentrator computer means for 
interfacing said bids and said offers with said data 
communication network. Alternatively, it may com- 
prise a conversation server means for interfacing 



said video conversational textual data messages 
with said data communication network, tn this case, 
the conversation server means may further com- 
prise common data base means for integrating 
5 trade data relating to both said bids and said offers 
and said video conversational textual data mes- 
sages. Alternatively, the integrated terminal control- 
ler means may further comprise a concentrator 
computer means for interfacing said bids and said 
w offers with said data communication network. The 
integrated terminal controller means may further 
comprise a local area network means for tieing said 
conversation server means and said concentrator 
computer means together. The first keystation 
75 means may comprise a terminal computer means, 
said terminal computer means being tied to said 
local area network means. 

In the second aspect of the invention as set out 
in Claim 8, the first keystation means may com- 
20 prise a computer means. The data input means 
may further comprise means for periodically pro- 
viding a keep alive signal to said first keystation 
computer means, said first keystation computer 
comprising means responsive to said periodically 
25 provided keep alive signal for deleting said selec- 
tively provided bids and offers selectively provided 
from said first keystation means associated with 
said data input means when said keep alive signal 
periodically provided from said data input means is 
30 not provided. The means responsive to said pe- 
riodically provided keep alive signal comprises 
means for automatically terminating contact with all 
other keystation means in said system for said first 
keystation means associated with said given data 
35 input means when said keep alive signal periodi- 
cally provided from said associated data input 
means is not provided. 

In the second aspect of the invention as set out 
in Claim 8, the integrated terminal controller means 
40 may comprise a uniquely identifiable local data 
base for initially collecting trading ticket information 
relating to both said automatically matched trades 
for said trading instruments and video conversa- 
tional negotiated trades for said trading instru- 
45 ments, and means for communicating said col- 
lected trading ticket information to a remote back 
office data base; whereby a common ticket genera- 
tion scheme may be employed in said integrated 
trading system for said trading instruments ir- 
so respective of the type of trade. The integrated 
terminal controller means may further comprise 
means for initially collecting said trading ticket in- 
formation corresponding to said trades as self- 
contained integral trading ticket records and storing 
55 said self-contained integral records at said uniquely 
identifiable local data base. Alternatively, the in- 
tegrated terminal controller means may comprise a 
conversation server means for interfacing said vid- 
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eo conversational textual data messages with said 
communication network. The conversation server 
means may comprise means for communicating 
said collected trading ticket information to said 
remote back office data base. 

In the second aspect of the invention as set out 
in Claim 8, at least said first keystation means may 
further comprise pointer means for locating data 
display areas in a windowed textual video display 
on said video display means, and storage means 
for retrievably storing a plurality of unique keysta- 
tion contact signals capable of initiating conversa- 
tion contact with at least one of said other keysta- 
tion means through said data communication net- 
work, each of said other keystation means having a 
unique associated identification code, said keysta- 
tion contact signals corresponding to said unique 
associated identification codes, said windowed tex- 
tual video display comprising a windowed display 
of at least one of said unique associated iden- 
ficiation codes, said pointer means comprising 
means capable of locating said windowed display 
of said unique associated identification code in said 
windowed textual video display and providing a 
conversational contact message signal to said 
keystation storage means in response thereto for 
retrieving said unique keystation contact signal cor- 
responding to said located unique associated iden- 
tification code for providing a calling signal to said 
corresponding keystation means through said data 
commnication network. The pointer means may 
comprise a mouse. 

In the second aspect of the invention as set out 
in Claim 8, the system may further comprise inter- 
face means comprising said integrated terminal 
controller means and a uniquely identifiable local 
data base for initially collecting trading ticket in- 
formation relating to both said automatically 
matched trades for said trading instruments and 
video conversational negotiated trades for said 
trading instruments, and means for communicating 
said collected trading ticket information to a remote 
back office data base, whereby a common ticket 
generation scheme may be employed in said in- 
tegrated trading system for said trading instru- 
ments irrespective to the type of trade. 

In the second aspect of the invention as set out 
in Claim 8, the system may further comprise a host 
computer means for maintaing a host book data 
base comprising all of the active bids and offers 
associated with said matching transactions in the 
system by trading instrument, at least said first 
keystation means comprising a transaction originat- 
ing keystation means for providing a bid on a given 
trading instrument to said system for providing a 
potential matching transaction and at least on of 
said other keystation means comprising a counter- 
party keystation means for providing an offer on 



said given trading instrument involved in said po- 
tential matching transaction, said data communica- 
tion network interconnecting said host computer 
means, said transaction originating keystation 

5 means and said counterparty keystation means in 
said integrated system for enabling data comm- 
nication therebetween for effectuating said auto- 
matically provided matching transaction. Both said 
transaction originating keystation means for said 

w potential matching transaction each have an asso- 
ciated local data base keystation book comprising 
a subset of said host book. Alternatively or in 
addition, both said transaction originating keysta- 
tion means and said counterparty keystation means 

75 for said potential matching transaction each have 
an associated local data base keystation book com- 
prising a subset of said host book. 

In the second aspect of the invention as set out 
in Claim 8, the data input means may further 

20 comprise means for periodically providing a keep 
alive signal to said integrated terminal controller 
means, said integrated terminal controller means 
comprising means responsive to said periodically 
provided keep alive signal for automatically termi- 

25 nating contact with all other keystation means in 
said system for said first keystation means asso- 
ciated with said data input means when said keep 
alive signal periodically provided from said asso- 
ciated data input means is not provided. 

30 In the third aspect of the invention as set out in 

Claim 9, the method may further comprise the step 
of sharing the use of said data input means at said 
given keystation means for inputting said bids and 
said offers associated with said matching transac- 
ts tions and said video conversational textual data 
messages associated with said video conversa- 
tional negotiated trades. Whether it does or not, the 
method may further comprise a step of integrating 
initial access to both said matching trades and said 

40 video conversational negotiated trades in said sep- 
arate networks. Separate networks may be for the 
given keystation means for enabling the given 
keystation means selectively to effect both said 
automatic matching trades and said video con- 

45 versationat negotiated trades through said separate 
networks. 

In the third aspect of the invention as set out in 
Claim 9, the method may further comprise a step 
of sharing the use of said data input means for a 

so given keystation means for selectively providing 
transactional data with respect to both said auto- 
matic matching trades and said video conversa- 
tional negotiated trades to said system. In the third 
or fourth aspects of the invention as set out in 

55 Claims 9 and 10 respectively, the method may 
further comprise a step of retrievably storing com- 
pleted trades from both said automatic matching 
trades and said video conversational negotiated 
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trades together. 

In the fourth aspect of the invention as set out 
in Claim 10, the method may further comprise a 
step of commonly collecting trading ticket informa- 
tion relating to both said automatically matched 
trades for trading instruments traded through said 
first data communication network and said video 
conversational negotiated trades for trading instru- 
ments traded through said second data commu- 
nication network. There may be a further step of 
communication said commonly collected trading 
ticket information to a remote back office data base 
irrespective of the type of trade effectuated through 
said integrated terminal controller. Said commu- 
nicating step may further comprise the step of 
communicating said collected trading ticket infor- 
mation as self-contained integral trading ticket 
records. 

In the fourth aspect of the invention as set out 
in Claim 10, the method may fruther comprise the 
steps of maintaining a host book data base com- 
prising the active bids and offers associated with 
said matching transactions by trading instrument, 
and interfacing said given keystation means with 
said host book data base through said integrated 
terminal controller for effectuating said automati- 
cally provided matching transactions. Whether it 
does or not, the method may further comprise the 
step of processing said matching transactions for a 
given trading instrument in time order entry to said 
first data commnication network, when it does com- 
prise the step of maintaining a host book data 
base, it may further comprise a step of locally 
storing a subset of said host book data base at 
said given keystation means associated with said 
potential matching transactions. It may then com- 
prise a step of providing transaction update broad- 
cast messages to said given keystation means 
through said first data communication network and 
said integrated terminal controller for updating said 
locally stored subsets in accordance with said 
transactional data relating to said automatic match- 
ing transactions. The transaction update broadcast 
message providing step may further comprise the 
step of selectively providing said update messages 
in response to a predetermined condition. The up- 
date message selective providing step may com- 
prise the step of controllably masking the available 
trading market for said automatically matched 
trades at said given keystation means. 

In the fourth aspect of the invention as set out 
in Claim 10, the given keystation means may com- 
prise computer means, said method further com- 
prising the step of periodically providing a keep 
alive signal from said given keystation data input 
means to said given keystation computer means, 
and deleting said bids and offers provided from 
said given keystation means when said keep alive 



signal is not periodically provided from said given 
keystation data input means. The method may then 
further comprise a step automatically terminating 
contact with all other keystation means in said 
5 system for said given keystation means when said 
keep alive signal is not periodically provided from 
said given keystation data input means. 

Claims 

w 

1 . An integrated trading system capable of provid- 
ing both automatic matching trades for trading in- 
struments between potential counterparties at dif- 
ferent locations and video conversational negoti- 

15 ated trades for trading instruments between poten- 
tial counterparties at different locations over a first 
communication means, said automatic matching 
trades comprising trades in which bids from poten- 
tial counterparties are automatically matched 

20 against offers from potential counterparties for giv- 
en trading instruments for automatically providing 
matching transactions in order to complete said 
automatic matching trades for said given instru- 
ments, said video conversational negotiated trades 

25 comprising trades in which video conversational 
textual data messages are selectively routed be- 
tween potential counterparties with respect to bids 
and offers for given trading instruments for en- 
abling discretionary conversational messages to be 

30 exchanged between said potential counterparties in 
order to negotiably completed said video conversa- 
tional negotiated trades, said integrated trading 
system comprising a first plurality of keystation 
means; and a second communication means, said 

35 first plurality of keystation means being selectively 
connectable to said first communication means 
through said second communication means for en- 
abling said first plurality of keystation means to 
selectively communicate with a second plurality of 

40 keystation means at said different locations to ef- 
fectuate said matching trades and said video con- 
versational negotiated trades, at least a first one of 
said keystation means in said first plurality being 
capable of effectuating at least said automatic 

45 matching trades and at least a second one of said 
keystation means in said first plurality being ca- 
pable of effectuating at least said video conversa- 
tional negotiated trades, said first one of said 
keystation means in said first plurality comprising 

so video display means capable of displaying at least 
said bids and said offers associated with said 
matching transactions and a data input means for 
selectively inputting said bids and said offers to 
said first communication means through said sec- 

55 ond communication means for effectuating said 
automatically provided matching transactions, said 
second one of said keystation means in said first 
plurality comprising video display means capable 
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of displaying said video conversational textual data 
messages associated with said negotiated trades 
and a data input means for selectively inputting 
said video conversational textual data messages to 
said first communication means through said sec- 
ond communication means for effectuating said 
video conversational negotiated trades, said second 
communication means comprising interface means 
connectably disposed between said first one of 
said keystation means in said first plurality and 
said first communication means and said second 
one of said keystation means in said first plurality 
and said first communication means for selectively 
interfacing said first one of said keystation means 
in said first plurality and said second one of said 
keystation means in said first plurality with said 
keystation means in said second plurality through 
said interface means and said first communication 
means; whereby both automatically matched trades 
for said trading instruments and video conversa- 
tional negotiated trades for said trading instruments 
may be conducted through said integrated trading 
system. 

2. An integrated trading system in accordance with 
claim 1 wherein said first communication means 
comprises separate communication paths for said 
matching trades and said video conversational ne- 
gotiated trades. 

3. An integrated trading system in accordance with 
claim 1 wherein said second communication means 
comprises a common communication path for said 
matching trades and said video conversational ne- 
gotiated trades. 

4. An integrated trading system in accordance with 
claim 3 wherein said second communication means 
common communication path comprises a local 
area network means. 

5. An integrated trading system in accordance with 
claim 1 wherein at least said video display means 
for said first one of said keystation means in said 
first plurality further comprises means capable of 
displaying said video conversational textual data 
messages associated with said negotiated trades 
for effectuating said matching trades. 

6. An integrated trading system in accordance with 
claim 5 wherein said first communication means 
comprises separate communication paths for said 
matching trades and said video conversational ne- 
gotiated trades. 

7. An integrated trading system in accordance with 
claim 5 wherein at least said data input means for 
said first one of said keystation means in said first 
plurality comprises a common data input means for 
selectively inputting both said video conversational 
textual data messages to said first communication 
means through said second communication means 
for effectuating said video conversational negoti- 
ated trades and said bids and said offers to said 



first communication means through said second 
communication means for effectuating said auto- 
matically provided matching transactions. 

8. An integrated trading system capable of selec- 
5 tively providing both automatic matching trades for 

trading instruments between potential counterpar- 
ties and video conversational negotiated trades for 
trading instruments between potential counterpar- 
ties over a data communication network, said auto- 

10 matic matching trades comprising trades in which 
bids from potential counterparties are automatically 
matched against offers from potential counterpar- 
ties for given trading instruments for automatically 
providing matching transactions in order to com- 

i5 plete said automatic matching trades for said given 
instruments, said video conversational negotiated 
trades comprising trades in which video conversa- 
tional textual data messages are selectively routed 
between potential counterparties with respect to 

20 bids and offers for given trading instruments for 
enabling discretionary conversational messages to 
be exchanged between said potential counterpar- 
ties in order to negotiably complete said video 
conversational negotiated trades, said integrated 

25 trading system comprising at least a first keystation 
means selectively connectable to a plurality of oth- 
er keystation means through said data communica- 
tion network for enabling said first keystation 
means to selectively communicate with said other 

30 keystation means to effectuate said matching 
trades and said video conversational negotiated 
trades; and integrated terminal controller means 
connectably disposed between said first keystation 
means and said data communication network for 

35 selectively interfacing said first keystation means 
with said data communication network, said first 
keystation means comprising a common video dis- 
play means capable of displaying both said bids 
and said offers associated with said matching 

40 transactions and said video conversational textual 
data messages associated with said negotiated 
trades, and a common data input means for selec- 
tively inputting both said video conversational tex- 
tual data messages to said data communication 

45 network through said integrated terminal controller 
means for effectuating said video conversational 
negotiated trades and said bids and said offers to 
said data communication network through said in- 
tegrated terminal controller means for effectuating 

so said automatically provided matching transactions; 
whereby both automatically provided matched 
trades for said trading instruments and video con- 
versational negotiated trades for said trading instru- 
ments may be selectively conducted over said 

55 integrated trading system. 

9. An integrated trading system method for provid- 
ing both automatic matching trades for trading in- 
struments between potential counterparties and 
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video conversational negotiated trades for trading 
instruments between potential counterparties over 
separate networks relating to said automatic match- 
ing trades and said video conversational negotiated 
trades, each of said networks comprising a plurality 
of keystation means selectively connectable to 
each other through said separate network, said 
keystation means comprising data input means and 
video display means; said method comprising the 
steps of sharing use of said video display means 
for a given keystation means for enabling said 
given keystation means to transact both said auto- 
matic matching trades, in which bids from potential 
counterparties are automatically matched against 
offers from potential counterparties for given trad- 
ing instruments for automatically providing match- 
ing transactions in order to complete said auto- 
matic matching trades for said given trading instru- 
ments, and said video conversational negotiated 
trades, in which video conversational textual data 
messages are selectively routed between potential 
counterparties with respect to bids and offers for 
given trading instruments for exchanging discre- 
tionary conversational messages between said po- 
tential counterparties for negotiably completing said 
video conversational negotiated trades; and selec- 
tively interfacing said given keystation means with 
both of said separate networks for selectively con- 
necting said given keystation means to keystation 
means in both of said separate networks for en- 
abling said given keystation means to selectively 
transact both said automatic matching trades and 
said video conversational negotiated trades through 
said separate networks; whereby both said auto- 
matically provided matching trades and said video 
conversational negotiated trades may be conducted 
at said given keystation means for trading desired 
trading instruments irrespective of the type of 
trade. 

10. An integrated trading system method for pro- 
viding both automatic matching trades for trading 
instruments between potential counterparties over a 
first data communication network to a plurality of 
keystation means selectively connectable to each 
other through said first data communication net- 
work and video conversational negotiated trades for 
trading instruments between potential counterpar- 
ties over a second data communication network to 
a plurality of keystation means selectively connec- 
table to each other through said second data com- 
munication network, said keystation means com- 
prising data input means and video display means, 
said keystation means being selectively connec- 
table to both said first and second data commu- 
nication networks through interface means for se- 
lectively interfacing said keystation means with 
each other through said first and second data com- 
munication networks, said method comprising the 



step of providing transactional data between said 
keystation means and said potential counterparties 
relating to both said automatic matching transac- 
tions and said video conversational negotiated 

5 trades through a common integrated terminal con- 
troller means for enabling a given keystation means 
to selectively effectuate both said automatic match- 
ing transactions and said video conversational ne- 
gotiated trades through said common integrated 

10 terminal controller to said first and second data 
communication networks, respectively. 
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APPENDIX 
TABLE A 



• include <stdio.h> 

• induce <vjndef.h> 
•undef NOmEmmGR 
•undef NOWINM6SSAGE5 
•include <wincow*.h> 
•include "aJmsg.n" 

• include "a3ctri . h'* 
•include "oartif.n*' 

• include "di alcgid . h" 
•include "pk t_logn . n 1 

• include " 'd i sji i I . n" 

• include "roi i~cl I . h '' 

• include "*3net I i P. h * 
•include "fatal. n" 

typedef enum 
( 

OART, 
ROTS 
) APPLICATION; 



typedef enum 

{ 

SJ3UERYSENT, 
S_Qu£RYWArT, 

s'logcffsent . 
s~l0g0ffvait . 
s'loggeooff. 



» se«t a R01S_GU€RYl0GOFF and am waiting for a reply •/ 
na^e cc: a RCI S_QlR£SOnSE and waiting for other •/ 
na^e se-: a ROIS^LOGOFF to both, parties •/ 
>-a:-."-9 'or me otner oartie to reply */ 
act- Arties are logged off •/ 



S_OARTl0GGInGOn . 

s"rotsloggingon , 
s_ACTrve, 
s~oartact:v£, 
s_inhibiteo, 
s~inactive 
j roi states; 



*a'-. "i far C*RT to logon •/ 

~a : -z fo r R3TS to logon »/ 

oc-.- ;a't*es are logged on and active •/ 

30' ; z"\ y is active •/ 

-e • « *. i * • ;-i inhibited ■/ 

=j: : -A-t»ng for oialog data »/ 



/• ROI states •/ 

ROI_STATES state = 5__ZZ^-: " 

/• used for debugging •/ 
• if defined (OEBUG) 

char «p5tate {] = ( S_Ct'£^'S£*: . S_0'jERYWa IT". "S J.0G0FFSEMT" . ~S LOGOFFVA IT ~ # - S_L0GGE00FP- , "S JJARTlOGGInGCn . 
"S ROT5-.CGG:n3Cn"7 S ACTIVE", *S OARTACTIVE". -S INMiaiTEO". *s"lNACTIV£-} ; 

•endif 



/• debug macros •/ 
•define LlT(s) is 
•define L I TERal ( n) L I T v n ; 

•define wn£RE fU- ,* . :"-R*l( LINE ) ' ) : 

static hvino h*r»dOi alog * vll. 

static (.CGON^OATA LPgonCata = ' ; " ; . {0 } . {3 } . {0} . {0 } . (0 } } ; 
static long logoff Reason s 0. 

/• maximum Unit lO's •' 
•oefme max_Cartio ; 
•define «ax_p;ts!u . : 2 3 

/• id's sent out to apps •/ 
static wORO Oartld - 0; 
static wORO Rotsld = 0; 



static vo'd uOCAL Setno:S:*te ^i: l'~'lS si; 

static void LOCAL TeUROTSLogcn :.I-g .°aram) 

static void EnoiogonOi a leg (voic; . 

static WORO LOCAL GetNewio ( appl : C - ' 1 *oo) . 

static void LOCAL SencLogcff ( Lo^a .?»ason| , 



.,....../ 

/« nodule : rdUogon.c •/ 

/• Routine: void LOCAL CiaLogData ;-**0',E nnem) ■/ 

/• this procedure is sent t-e logon data from setup ana tnen •/ 

/• starts the logon process #«'.h 0ART and ROTS •/ 

/• Return : •/ 

/• •/ 
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/...............,.....................,,,,,..,.. ................../ 

void LOCAL OlalogOata (manOlE ftMem) 

( 

LP LOGON ^OA TA l p > ( LPLOGOW_0aTa ) Global Lock (hnem); 
LogonOata » «lp; 
GlobaLUniock (hM«*); 

/• long parameter is Handle:of f set, i am not going to ^eec an offset 

• at th* moment so offset is zero 
•/ 

/• sat flag to teLL myself that reply «ui oe from OART as tne aa*-t 

• logs on before ROTS 
•/ 

SetftOIStata (S_0A*TLOGGInGOn) ; 

/» check result from logon message •/ 

switch ((WORD) CtrtSendMessage (mOO OaRT , ROIS LOGON, 0. mak£lCnG (0. rxem))) 
{ 

/* Can't log on because printers have failed •/ 
case L0_PRINTERSFAIL£D: 

SetROIState (SJ-OGGEDOFF) ; 

CtrlSendMessaga (MOO_SETuP. Om_£RRORTExtoIALOG, h*-ncrOiatog. (long) tc PRINTERS FAILEO); 
break; 

/• Can't log on since ROTS is cresenc ana 

« the ROTS trad* printer is not installed •/ 
casa LO_P*lNTERNOTtNSTALLEO: 
SetROIState (S^LOGGEDOFF ; ; 

CtrlSendMessage (mOO_SE7uP, Oh ERRORTExTOI alOG . rwnoOialog. (long) TC NO ROTS PRTNTER); 
break; " * 

case LOJDK: 
break; 

case L0_6A00ATA: 

OartFatalExi t (FTL BaO ±CZ2h Oata); 
break; 

casa L0_A LRE AOYON : 

DartFataiExit (FTL alREOv 
break; 

default: 

DartFataiExit (FTL BAO RE 3 L V J. 
break; 

} 

} 



/•*•*»•«•«• t ............/ 

/• Module : rd1 logon. c ./ 

/• Routine: void LOCAL Oi alogf-andi e ( -wno hwnd) • / 

/* gets the handle to t-e a>aiog disot.ayea Oy sct-jo. *.ms " *e •/ 

/* is then used to pass -essages tc *r>e dialog, e t' 'Z f messages 

/• Return : void " • / 

/• 

/*......,.........•,....,...... 



void LOCAL OialogHandle (hmno r.*~ a ; 
{ 

hWndOiatog = hWnd; 

) 



. , . / 

/• Module : rdi logon. c * •/ 

/• Routine: static void EndLogorC • a Log (void) •/ 

/" sends a message to t«*e setup moo.ie to ena the -.coon dialog •/ 

/• " ./ 

/* Return : void •/ 
/• 

/.«............,...,........,.. 

static void EndLogonOialog (vo'd) 
{ 

CtrtSendMessage (MOO_S£TLJp, Dm_£s:; : a L 0G . "-*x>0i alog. CD. 

/••••••••• • / 

/• Module : rdi logon. c ./ 

/• Routine: static «0R0 LOCAL Getne-td (*PPi:C*Ti0N *pp) •/ 

/* allocates a new id for pots or cart ■/ 

/• ./ 
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/• Return ; r. e * id 



static *C«0 LOCAL GetNewId ( APPlICAT IOM App) 

static wOfiO Oar t 10 = 0; 

Static wORO ROTSIO = MAX^OARTIO ♦ 1; 

5"»tcn { ApQ ) 

{ 

case OAflT: 

/• increment counter and cneck for roll over • / 
DactIO**; 

if (OartIO >= HAX_0ARTI0) 

OartIO sO; 
• if defined (DEBUG ) 

prmtf("Cart id * td\n " , OartIO); 
•eroif 

return OartIO; 
case ROTS: 

/• increment counter and check for roll over •/ 
ROTSIO**; 

if (ROTSIO >• MAX^ROTSIO) 

ROTSIO = MAX_0ARTI0 ♦ 1; 
•if defined (OEBUG) 

printf("ROtS id = %d\n " . POTS 10) • 
«endif 

return ROTSIO; 

cef ault ; 

eatal£*it ( P T L_INCORRECT *pp) ; 
creak; 

) 

} 



/■ 
/• 
/• 
/« 
/• 
/• 

( 



module : rat logon. c 

Routine: void LOCAL KeySoa^etached (void) 

called when tre westward is detached, 
according to ROI scec 

Return ; void 



and then takes action 



«/ 
•/ 
•/ 
«/ 
•/ 
«/ 
■»/ 



o lOCal KeyBoaroOetacned (void) 

• if defined (068UG) 

pnntf ("OM_K800ETACM\n-) ; 
•e'xai f 



switch (state) 

{ 

case S_InaCTIv£: 
case S_0ARTAC7lvE. 
case s'lOGGEOOFF; 
case S~OUERyS£KT : 
case S^OUERywaIT: 
case S^LOGOFFSENT: 
case S_lOGOFFWAIT ; 
case S^ACTIvE: 
case S^DaRTlOGGInGON ; 
case S~ROTSLOGGInGON: 

SetROIState ( S_L0G0F FSEnt ) ; 

Sendlogoff (Uong) lF_0E t aCh) ; 

oreak ; 

} 



• — — • — / 

/• *03ute : roi logon. c 9 / 

/• Routine: void LOCAL Key SoardSta-.e ( ORO KeySoardState ) «/ 

/% called *nen the keybca'o state changes and then taxes action •/ 

/• according to ROI spec •/ 

/" Return ; 



void lCCal KeyBoaroState (wORO KeySoaroState ) 

■if defined (DEBUG) 

pontf ( "0M_*B0STATE *d\n" , KeySoaroState ) ■ 
• endif 
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(CetProfiUIot ( art y* , <eepAiiv«-, i) „ 0 ) 



■if defined (OCBUG) 

prtntf( "ignore ke«o aliveXrT); 
•endif 
'•turn ; 

) 

s-itch (state) 

{ 

case SJNACTIVE: 
case S*OARTACTrV£; 
case S~lOGGEOOFF : 
case SJ3UERYSENT: 
case S_0UERYWA[T: 
case S~lOGOFFSENT; 
case S^LOGOFFVAIT : 
case SjCTtVE: 
case S ~0a R T LOGG I NGON : 
case S_ROTSLOGGINGON: 

SetROIState (S_LOGOFFS£*r ) ; 

if f KeySoardState == 0) 

logoff Reason s lF ODFaIU, 

else 

LogoffReason - lF <80C<: 



■if defined (0E8UG) 

Printf( "Keyboard s.ate Xd\n" . Logoff Reason ) • 

HQ \ f ' 



■endi 



) 



SendLogoff ( Logoff Reasc- 
break; 



) 



/ •••«...,„..,,., ..«•».»«« 

/• Module : rdi logon. c •*»*••*»«•*»»•/ 
/• ^ ^;^S := != ; ( „ m0 ^ nRMuU _ t ipa 

/* Return ; void % f 



void LOCAL ROISLofleoiy (hwn 0 -no. *OR0 nftesult. long LParam) — — — 

•if defined (DEBUG) 

onntf ( ROIS LO REPLYXn" J ; 
■end if 

switcn (state) 

{ 

case S^OARTiOGGlNGON; 

/• first check c' logon */ 

switch (nResult) 

{ 

case L0_0tc : 

SetROIState (S^ROTSl::^ >G0N) ; 
TeuRorSLogon 7lPa<-a-.. 
break; 

case L0_REjECT£0: 

sltRm?? ? a M a, ^° 9 ° ° ack to of status ./ 

SetROIState (S_lCGGtOC-F ) , 

CtrtSendHessag; (MOO.S-I'uP. Oh JRRQRTEXTOIALOG . hWndQialog. Clo ng) TC.SAO.OLR J 0) ; 

case LOJLREAOYON: 

SetROIState (S_LCGGEX--) 

CtrtSendMessage (mOOJE'.P. Cm JPRORTEXTDUlOG. hW^Oialog. (long) T C JXR.ON JWICE ) ; 

) 

break; 

/• dont remove dialog as its not cn aisptav •/ 
case SJ5ARTACTIVE: y 

/• first check result of logon •/ 

switch (nResult) 

{ 

case LO^nOn TRADING: 
case L0~LINE00WN: 
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/• ROTS reoorts I ' ne ao*n but OART can carry on •/ 
• if defined (OESuG) 

prmtf(~ROTS line do«n\n")- 
■andif 

SetROIState (S^OARTACTIVE) ; 
break; 

case LO_OK: 

SetROIState (S^ACrivE); 
•if defined (OEBUG) 

printf("ROI: Sv e r yooay logged on an<J haopy ; , . .\ n -) . 
•end l f 
.break; 

case t.O_BAO_TR>OER: 
break; 

case tO^lNHlSITCD: 

break"' aiSOl * y * messa 9« « 1090" box is not displayed •/ 

case LO_LOGOPF: 
case LO~«ej£CTEO: 
break; 

) 

break; 

case S_RDTSL0GGING0N: 

/• first check result of logon •/ 

switch (nPesult) 

{ 

case i.O_NONTRA0lNG: 
case 10\ InEOOwn ■ 

/• ROTS reports I 1 n e c = -n Out OART can carry on •/ 

•if defined { C£5uG ) 

printf ("ROTS l-.r>e zc-r*\ n -)- t 

•end if 

SetROIState (S_C*^:*C : : . £ ) ; 
EndLooonOialog ( ) ; 

CtrtSendMessage («C3_:i3T. * ois aillOGGEOOn , 0 0L>- 
break; ~ * 

case 10JDK; 

SetftOrState (S_aCT:vE). 
EndLogonOialog (); 

CtrtSendMessage ( K30_Da^t , r 0 IS a l L LOGGEDOn , o 0l>* 
ROlsSenoMessage (h-nc9ors, R0IS~alll0GGEDON , o] 0L ) ! 

^S'Swr^ ^IS.POCUS.SWITCH. Rois.ACTlVATE.ROTS. OU); 

printf C*0I: Everybody logged on and haopy !M!\n-)- 
•end i f * 
break; 

case LO_aAO_r*AOER : 

SetROIState (S_iCGGEDO?F) ; 
Oartld = GetNe^Id iC*RT) ; 

r^ST*!!"** 9 * ^ °- CAQ '* ^IS.LCGOFF. Oartld. (long) LP USER) ; 

/• ^rd^ e n ( ^°- Se:UP ' DM - ERR0RT «T0IA L 0G, hWr^Dialog*. (long) TC 8*0 TRaOERIO) ; 
/ 'ell dialog handle*- to disolay error •/ " 
break ; 

case L0_ZNHiaiTED: 

/• log OART tac* c ff . 
SetROIState ( S_lCGGc ;x>f - ) , 
Oartld - GetNe-Id (Cart; ; 

CtriSerxsnessage (hOO.C^t. *OIS_LCGOFF. Oartld. (Long) L F USER); 

break? "* 9e (H3 °- StTt;P - O.EftRORTEX TOI ALOG , hWndOlalog", ( lo ng) TCJ»DT S _INHIBITED) ; 

case 10_10G0FF: 

c\!«?T h " f * Ued *° 90 = acw c => { *S9*<* of status «/ 
SetROIStatt ( SJ.0GGE00FF ) . ^ stewjs / 

Oartld 3 GetNe^ld (Qartj 

CtrlS.ndM.„ a9 . (M00.0*«;. ,0!S...OCOFF. Oartld. (long, U F_USER> ; 
case L0 REJECTED: 

0*rtld a C«tNe«Id (CART); 

Ctrl^"" 9 * S* 0 - 0 *"' 1 'WS.'-CCOFF. Oartld. (lor^) LF USER); 

CtrlS.ndMe„«o, (MOOSETUP. C*_ERRORT£xroiA..0G . MfndOi.loS. (lood) TC_BA0_PASSWW0> ; 
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case L0_ALREA0 v 0N : 

SetROIState (S LOGGEDOFF); 



CtrlSendMessag* (mOO_S£TuP, Oh_ERRORTEXTOIALOG , hWndOiatog. (Lone) TC OLR ON TWICE) * 
SendLogoff ((long) LF_IMPERAT [VE ) ; - - - 



break; 

) 

break; 



) 



/ 

/« Module : rdUogon.c 

/• Routine: void LOCAL ROI SLoggecOf f (mwn 0 hWnd, WORO -Id) "/ 

'* nandles the ROIS_LCGGEO_OFF messages •/ 

/* Return : void *^ 
/• ♦ •/ 
/............,.....,......,„. ............„„„„.„„... 99mmm m / 

void LOCAL ROISLoggedOff (mwno nw«o . wORO wld) «•••••••■••••••»■•«•-/ 

«1f defined (OESUG) 

printf ("ROIS_LOGGEO 0FF\n"). 
•end if 

switch (state) 
{ 

case S_OARTACTIV£; 

•if defined (DEQuG) 

printf ("line down ano 'c*s legged off\n* ) 
•endif ' 
break; 

case S_LOGGEOOFF • 
case S^ACTIVE: 

/• if in this state tn e - - 9of f n „ Deen afcorced t/ 

break; 

/• first reply front someone - 
case S_lOGOFFSE*T: 

if (-Id = = Oartld || ~'z -- ; =j- s r<3) 
SetflOIState (S LCGOF-.-:* 

break; 

/* second reply therefore pcz dialog «/ 
case S_LOGOFFWAIT: 

SetROIState (S LOGGEDOFF). 

etse^ 1 ^^* 55 * 9 * (MOC - 5E7uP ' 0 M .START0!ALOG t hWrxj, makElCnG (SO.LOGOn, 0)); 

brea^ lPOStMe " 39C (M °°- S£ ?lJP ' ^-STAflTOI alOG. hWnd. makELCnG (50,CHANGE_0EALER. 0)); 



) 

/•**••«».«••.*.«,....,.. 

/* Module ; rdilogon.h •••«••■«••■■•••■*•«••••»/ 

/• Routine: void LOCAL ROISLcgcM ^-.es t (hwnO hwryj) \ f 
/« processes a request CART or ROTS to log off •/ 

/• Return : voia #/ 

/••• :; 

void LOCAL ROISLogoffRe q uest <. 3 - c =eason) 

• 1f defined (DEBUG) 

printf ( R01S LOGOFFR£Qu£ST\n • 
•endlf 

/. if -e nave received a Oh.STart m „ sage and Qn< or Qther Qf . nft ^ 
•^have happened then -e can start ,^ t , al Logon $equenc « 

\f (GotOMStart 44 ( RegT ,merE*p , . e o :; *0T SP-esent ) ) 

switch ((WORO) Reason) 
( 

case LF_STARTUP: 

/« Starting u p so force logoff •/ 
/• save reason for Logoff message •/ 
SetROIState (S_L0G0FF5ENT ) ; 
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Sendtogeff (Reason); 
break; 

default: 

/• aav« reason for Logoff message ■/ 
Logoff Reason = Reason; 

SetROIState (S JTUERySEnT ) ; 

/• post messages to Oart ana HOTS recasting that th« y tog off •/ 
Oartld = GetNe-id (Dart); ' 
CtriPostMessage (hOC_CaRT, ROIS JXiERylOGOFF , Oartld, OL); 

./• it^jst make sure tnat t-e post get s through •/ 
Rdtsld 3 GetNe-Id (ROTS); 

while (Postwessage (^-c^rs, Rots QuERylOGOFF, Rdtsld. 0L> == 0) 
printf (WHERE 'ROI =>ostM esS age faUed\n"); 

break; 



) 



/ 

/• Module : rdi logon. c 



/ 

/• Routine: void LOCAL ROISOL r„ ons e (hwn 0 nwrx, . w 0 RO -Id. WORO nResult) '/ 
/9 handles ROI S J3LR£S=>CNSE message ■/ 



/* 

/• Return : 9/ 
/• 

/ „...„.,....„ 9/ 

void LOCAL ROISQUesonse (h.wno — c . WORD -Id, wORo"nResu[o*' ,m * , """" , *"" / 

•1f defined (DEBUG) 

printf (*ROIS_GLRESPC*S- - 
•enoif 

switch (state) 
{ 

case S_L0GG£DOFF: 
case s'aCTIVE: 

/• if in this state . ogoff has aeen a0orted 

break; 

case S QuERYSENT; 
{ 

/« check result of ;zqz-- «-iuir y ./ 

switch (nResult) 

( 

case 0L_STOP: 

SetROIState (S_*CrivE); 

/• tell setup that t-e Logoff nas o«en aborted •/ 
CtrlSendMessage (hCO_S£TuP, Cm_ExTRn OUlOG A80RTED, 0, 0L); 
break; ~ — 

case 0L_ACTIVE: 

/• abort logoff aop set ^ci state sack S ACTIVE •/ 

SetROIState (S_aCt:v=-). 

if {-Id s= Oartla |i == Rdtsld) 

CtrlPostMessace ;vro_S=-jP. Oh STartdUlOG, hWnd ,ha<£lONG (SO ACTIVE CONVS. 0)): 
break ; * 

case QLJ3K: 

if (-id Oart:- j- -;- - =c-sroj 

SetROIState ,S 
break; 

) 

) 

break; 

/* wait for the other party r Q ^. 0 > y ./ 
case SJDUERYWAIT: 

switch (nResult) 

( 

case QL_ST0P: 

SetROIState (S^aCTIvE). 

/• tell setup tnat the 1090" -a* oeen aborted •/ 
CtrlSendMessage (m00_SE-*P. ~*trn OMlOG ABORTED 0 Oi) ■ 
break; " 

case OL^ACTIvE: 

/• abort logoff and set R0! state back S ACTIVE ./ 

SetROIState (S_aCTIvE); 

if (wld *= Oartld If -id Pdtsld) 

CtrlPostMessage (mOO_S£Tup. Om^sTartoIalOG . hWnd , makElOnG (SO ACTIVE CONVS, 0)); 
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break; 

case Qi OK: 

( 



• but 1 will l«iv< the code in case tneir ,nnd. 9 



• «ri changed 
•/ 
• if 0 



'else 



«endif 



WORD result; 

SetROIState (S_InaCt:ve ) ; 



-suit . («*.) Ctr^^. (<)0 _ S£ruPi CM ^ STAflTorAuOC ^ HAKE LONG <SO.AREYO.SURE. 0)) 



/• If user »* y * y es tnen f in < $ n logoff 
If (result s= IOYES) 

SetAOIState (S_lOGCFFSE*r ) , 
SandLogoff (Logo* ?*eason) 
break; 

) 

/* if no then 90 oac* to active •/ 
else 1f (result == IONO) 
SetRdState (S.ACTtvE); 

break;'"" 1 ' SOm * thln * the* do nothing ./ 

/» do 1t the old »av • / 
SetROIState (5J.OGOF?Scn:) : 
SendLogoff (logoff Reason; 
break; 



) 



) 
} 

break; 

default: 
break; 

) 



/• Module : rdllogoo.c «•■•••■■«••••■•■«••••••••/ 

/• Routine: void LOCAL ROISStarus (-OP0 reason, *' 

^ processes the RO:s,STat uS message % J f 

/• Return : void •/ 

/• •/ 

/♦••«•• t«,«. ,/ 

void LOCAL ROISStatus (WORD reason) .......,/ 



■1f defined (OEBUG) 

pr1ntf(-RS_STATUS Xd\n . ^eason) 
•endlf 

switch (state) 

{ 

case S^INACTIVE: 
case SJ3ARTACTIVE : 
case SJ3UERYSENT: 
case SJ3UERYVAIT: 
case S_LOGOFFSENT : 
case S_10G0FFVAIT: 
case S~ACTIVE: 
case S^OARTLOGGINGOK: 
case S_R0TSL0GGING0W: 

switch (reason) 

{ 

/• handle as if detached has ceen 3e tecteo V 

case RS^IMPERativE: 

SetROIState (S 10GOFFSE*t j 
SendLogoff ({long, L F I.hP£q a : • . : , 
break; 

case RS_OISCONNECT: 
KeyBoard Detached ( ) ; 
break; 

case RS_K0STSHUT0OWN: 
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SetROlState (S_QARTaCTIV£) ; 
Rdtsld * G«tN*wid (ROTS) ; 

ROXSSendHessage (hWndROTS, ROlS_LOGOFF, Rdtsld. (long)LF mOSTShuTQOwn ) 
break; 

case RSJOSTLOGOFF: 

SetROlState (S J>ART ACTIVE ) ; 

Rdtsld 3 GetWewId (ROTS); 1 

ROISSendMessage (hWndRDTS, ROIS LOGOFF, Rdtsld, (long)LF HOSTLOGOFF) 
break; * 

case RSJ.INEDOWN; 

.SetROlState (SJ^ARTACTlvE) ; 
Rdtsld s GetNewld (ROTS); 

ROISSendMessage (hWndROTS, ROIS LOGOFF, Rdtsld, (Long)LF LlNEOOwN); 
break; 

case RS_LIN£UP: 

/* 1 -ill set the state Out if Una 13 conming up then 
• dart only is running and «e should already be in this state 
•/ 

SetRDIState (S_DARTACTIVE) ; 
TeURDTSLogon (OL); 
break; 



case RSJJNINHI8IT: 

/• 1 understand that this cant happen «/ 
break; 

) 

break; 

} 

) 

' *••••••••*«*••••«•••■ --........^ / 

/« Module : rdi Logon. c «/ 

/• Routine: static void LOCAL Se'.ROIState (RDI STATES s) •/ 

/• sets the state of :»~e logon code ~ «/ 

/% •/ 
/• Return : void -/f 

£ :' 



static void LOCAL SetROIState (ROt^STATES s) 

•if defined (DEBUG) 

prmtf ("State Xs -> Xs\n , pState[ state ) . pState(s]); 
•endi f 
state = s; 

) 



/• module : 
/» Rootine: 
/• 



/• Return : void 



rdi logon. c 

static void LOCAL SendLogoff (long IReason) 
sends a logoff request to ROTS and DART 



static void LOCAL SendLogoff (lo«g IReason) 



{ 



logoff Reason = IReason; 

Cartld = GetNewId (CART); 

Ctr ISendMessage (wOO^OART , aoiS LOGOFF, 

Rdtsld = GetNewId (RDTS); 

RDTSSendHessage (hWndROTS, ROIS LOGOFF, 



Dartld, Logoff Reason ) ; 
Rdtsld, Logoff Reason ) ; 



............ 

/. Module : rdi logon. c . «/ 

/• Routine: static void LOCAL TeU^OTSLogon (long IParam) •/ 

copies data from Dart logon a*>d instructs ROTS to logon ■/ 

•/ 

/• Return : t/ 

/• ./ 



static void LOCAL Tel IROTSLogon (long ^ a r M ) 

/• log on is required so copy data and send a message to setup «/ 
HANOLE hROIcopy s HIWORO (IParam); 
1nt offset a L0WOR0 (IParam); 
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HANOI £ wycooy; 
LPLOGO*_QAfA Lpnycopy; 

LPLOGOWJ* 1 '* IpADIcooy; 
WORO LogonSourct; 

hMycooy = GlobatAUoc (GhnO j GMEM SHARE, (long) sizeof (LOGON OAT* } ) ; 
IF_FAll£D_EXIT<hHyeoDy. FTLJ*Oj.OGON _MEM) ; 
ipHycopy s (LP10GCN_0ATA) Global Lock~( hMycopy ) ; 
IF_FAILED_EXIT (IpMycopy, PTL^MULL_P0INT£R) ; 



switch (state) 

{ 

case S SOTSLOGGIn 30N : 
( 

LpROIcopy = (LPLOGON oata) GlobalLock (hRDIcopy); 
IP^PAILEO^EXIT UoROIcooy, PTl_null_PO INTER) ; 

/* "ow allow for o^set if tnere \% any, blame the designer for all this 
« tucking aooot *un offsets 
•/ 

IpROIcopy = (LPL0G0NJ3ATA) ((lPSTR) LpROIcopy ♦ offset); 

/• make a copy of the cata •/ 

•IpHycopy = • LpROIcopy; 
LogortOata = "IpROIcopy; 

/* set packet markers ■/ 
tpHycopy->stJi = STX; 
LpHycopy->et* ~ £TX; 

/• logon from dialog oox «/ 
LogonSource = LG_08Ox ; 
GlooalUnlock (MROtcopy); 
break; 



case S DARTACTlvE: 
{ 

/• make a copy of the = a-a ' recived at the Last logon •/ 
•IpHycopy = LogonOata; 

/• set packet markers ■> 
lpHyCOpy->stJt = STX; 
lpMyCOpy->eta = ETX; 
/• logon from lineuo •/ 
LogonSource - lG_*UT0; 
break; 

) 
) 

GlooalUnlock (hMyeapyJ; 

switch ((wORO) ROISSenaMessage (nwnpRDTS, ROIS^LOGON, LogonSource. HAKELOnG (0. hMycopy)) 

case L0_0K: 
Dreatc ; 

case L0_9A00ATA: 

OartFatalExit ( FTl_BaO_lCGON OATA); 
break; 

case l0_A(.R£a0y0n : 

OartfataiExi z (P",_al3£a;v qk); 
break; 

default: 

Oartf«talE« i t (FTl_8ao *E 3 ly) ; 
break; 

) 

GtobalFree (hMycopy); 
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